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IVY-YAV-Y.t- A : u \jito f—£jli\ 



yjjsiij jAia vui ^ssg jijj Jl^un 00*4*311 ^ 



J 3.„ /uiKu jl 3 4ijJjSJJ ClilS ^Ijw Zhja ^L -USi ji UJ AjjLi tj1jji.l J 



/u j^iJli) jAiJJ iiokll ujAII jb 

SjAlifl - (^Jjlc - ^Uij jL^I ^jLA a , 
VlatYY^ 8 

E-Mail : sbh@link.net 
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cfiJjJI euaulaJI ci IfuAJ doaAD > J9UI Jton)| 

efiJ|j| cjlujI->I| cliliaxui cajjcj 

Ljj-i (jiSUiirf db J *Lul ^j 4jJT i=jL— >L> OJuC 0-« uiJbLj j^J-ll olfuu&II lutuJaj 
jLouL>l) LAN 1LJL>k 4£xA 0j_j5o) Ijw jSjjjlo^ 3j_^>l J^— oy Sj_Sl9 L»j_«< oaj. *^ .'. '' 

i»wuU 3 S...f. dJJ^j (iJt>|jJl oJljjjSlI olSLui Jl*) (Loral Area Network ^JUa-^sJJ 
.(eujjj^l 45LA J3U) (Wide Area Network ^lk^wil jLa>l) WAN 

oL2JI ^ Ijjla &jLi]| tS><>* Oi 5 ^— ' J— ail I lH »j-^" '•*-* *— 'b J Jl - J ^ 

.Jal i_jujL>JI cjISJlA j»_j^jbj ^jJww i-ivj* 5 ™ 

. J^l vL-bkJl ol£Lui .IjSoJ &• L$Jj: J^ajJI &* Jil\ cjI>JII USli* 9 

.WAN 4*uull 4 fail dUiSj LAN Us**l\ ^juiJl uLy • 

ejlSjL-2Jlj 4jL>vJI oLSj_AJI £j_j L^-ftjjsJl oLs!>Ij_>^I pj— '■yj "-At*-* 3 ** 

.la-all 




cfisJ] rinil-i rtSuti cLoLs) dilocJ c£sjuLuj[J| (p^AA^I ' 

Jj_jt cusj JJu> L^LjJIjuij l$-»-ji> aj j5 l£jui i»lSl Sj5J3 £| JjiLS LIjJI ^ 

: ILJlall oUL^yOJI <> (ii Jb >u jS y^UJI ^ Network 

.Lu UiUillj S^jLftlll cjiyaJl jl oljLdl jf lyk>Jl o .U=J *3> 
Sj jwlll ^j^W JLm.j^II 4^i JU <jL>b o5Uj ^ Jot .to j»USJ jj <3* 

£>P SJjLLall jjjy.LwfT.H Oj^j-I (> JAC Ja-ojj 4JM3- £>_» «uLj aUau <>P SjLuS © 

J4« AjjUI tiilj^SlLlj ijuISLjJI <jJ6 »Ijl>0-.I ^ Sj j2JI L$-jJ ^.l-aJ 1 ^ ,..A<u 
V 
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oowLwUI ^iljLSUvll : Jill riMiLJI ^1£imi -*£h<) u l u ~~"l fl*OJal 



Sj-$->Sll oi$j ia-lill tiji-^l jJUUIj LlU.II c^Ul^k^l 

^jLMI 3*1$ ^ lJLj^I li» ^ S^ayjJI jf 3*-L^I JuLSJI o„W Jj-aJl LL» j^Jj 
.ILnil oLwLsJl ,> jatu iS^ kll} iSjj^jJI lJj^JI ^_» jl_o ^jUbJlli .Share 
4JJ3J ^JUi SJL-jJ-u oUjUll j.ljiKjL,l ^ asTjLftll JLp Sj jJUI 0! Jjfc jju^II 13a ^j 
L^>Xi ^1 IjjJL>Jlj SjSJl J^l ujlwL^JI oli^ui ^kpf tsill j^L-Sl y,uJl j_rf 
j^JI 6? Ju*J oUy*il pLWU ^ ASjL-flJLl ^jjj-SJl 6-. 6>^J UjJljsj li_» .a^l 
V-JJl^ JbJl ^a U£fl . JL*J| |jj> ^ jluu jl>J j3i)j^S3< Sj^jj.^ t^jLil* lj -*..,. .^ 
6>J JJJi' L^jic J*a>j ^1 cjU-jMI £**^Ll *-W J'-'tf (>LJI j5jjj »^H Sj-^-^l 

oIj^kII ,> iiJ^ojkJ S^jl Uuf ^>ul3 jjjuS' ajs. Ji JJl-^JI li_ft ^ L^co <uU5uL5 

L^jl/wj Lttljjii ^wy ^ ^^ Uaic c&3 .SL^aJI ^ I ^..uSl'i ^1 oUjLuJUj 
6* -Vjil £<**2J 5iU% li^l laijjS oyjj JiLUU J^ J_«J <^j_9 a^j-all 
j3 <JL»JI oja ^ jS^u^DI 8>«.f 6* Jlj^JII pJUas j/3 JtHl J#_~, ^JL*i .oUjJLJI 
as jl j3j*w£!l 4*Lltf JL^o ^ (^UUII «.I3ju**sII ^_« ^jj JiL^u i*ja>oJlj «jJu 
l-ujJj JjL>J ji 4/ill oLwLsJl Jl»* ^ ^j^S" ^jjul vo-tf j^j* jl J^ v**^ 5 
bj& ^IjLpJl oi» Ji'j .Jb*JI lift J> I^uaskUI c-OfJlj ^I^Jll ^ S^lyUL iLJd 
0*^1 ^jLiw. J? £ySu UjJ* i^I ^ o^Jj <^1 1-)^ U iS^i^aJ Li_.J o-Lu 
.Networking lw o^jI-^u li>u^i LuL Jy)l 55^3 aJlwJI csjIj^JIj U^i ^ 

(ii j3-=u ^j Networking dluuiaJI 4oL«js ^yJ jj£i2Ji tij->i ^j-t dllJLft 

jjji Ji* 4^oUpi (3_>iJI jjuskl o^Sj C)\ c£*j iljuiJIi .Team j^a l^\ ^^JU K,. A 

^'^"1 <5* f* 1 * - (i^ 1 iSO^ 1 J^ ^J ^ «-S' ^ Ja*1I cjfco^ Jjw 6>Sj j5 jf pjJLlI Sj^S" 
jji J5 I^Jiu ^1 obj^^Jl J>Li- <> <UI dyu jlklll lia ^j .jjllJ v Ls£JI IJu» 

JjLu_j LvLjII jjLail aljiio^l ^ 45jLiJllj o5_jJl l) Jij ^ Uw J_wJl- JjjJJI ,-i 

^0 jx6 jl> Jl LLilo j^-}^ i£jLi Sjbli J^l l-jlu.WI ci.l5Lul ^J JL>JI dLI35 
SJL^uij 5J=u«u 5j5u ,^1 (^Sl^ JLsu'ilj 'iS^Liil y*c_j lift .jjjLDI &* Jjji SjIjJ 3j1*c 
Jj^ ^LflJl JmJI ^ .CLSlo i><lj csill u-i*^ (»j5JI S^ "jj^ ^ ^Jl^>o ULlo) 
^9 J^jJI £jjS SjIjJ (Jlo) Bja»w (j_j5u ji _jl ((jj_>iiJ 4a«_5J><^JI v^jI^L. «->Jl p.j,lj.\-'i.i »_^JLj 
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cfiJIJI euulall cliKiriil iaaJia > J9UI 6>**&\ 



oi^LsG))) *\j>[ ojj |J ^» j JUJL SjjjCU jlsll* ^ ajLapf Jjjvj ^jjiilj U ^jAo 
Sjodlll ^jjjOI _ji ^jjlSJ^Jl jyjjJl ka> jl 0y*kll Jbj-k> J!>L> <>_» p . g - »— j . * IojJ 

.(g^All JU5SU uiji^ o3jtf)ll 3iui jjl* ^LJti*}l 

i«"* jj : 9JLfo/£j| ojA=i| *!.'.; "*' (p^ikaol cU>aao 

^iSJ ^«-»j l5JJ| JjLS" Jjjb (>e U f-An u ^jLsuw yy}*£ CXj^-tt b* (JUuLj jj jjj -o S ' 
>il>.uM JjL 4il^j li» .olojIUlj oLSLJl ^ »biJu-l ^ l^jLiuy of (^jj^JI 
(> UjUj 1*1. -Sj^SlI c>n o^Uu^l jjLo ^jj 0* j^ 1 o&V jj^^jloSJI Sj^l 
jjuw ^ jjj JjISj y$&i*£ bij^f d&By O^* 6' ^P-J .jSjJI lJJLJI A^iAl J!)L> 
^ ^L.1 ijdft mjucuJ 3j£ill oi» ji£& t5*A! *JI -^ "il-I^J i^sliJI j^a"-j 3-nilj 

Sj^LsJJ IoL^XjIS' j* ill 4jIju ^ lUJlj Lto jjjjj_«£]| Sj_^j>f uiu-JJu Sj_Sl9 
oj^j-ij lift .^yLjASN. J£-4j Li-*) 45^Li« olSLyJl »ld>JL«.l ^jJ iS'jL&fll) JUJJl 
*4j»JLw ^ SjjilL Vi or; L4J35J LJLoj LjjS oIjjI jlj«3 PC 4j-askJJ| ^......Atl 



.l5_j5j JU«i J5L2u oLjWlj oULuJl bja (.IjJkL-I ^ bw IjS'jLSuy ^L ^j^jljkI^JJ 
l_^_jiu d'i LI i».L>. ^ (^«a>JLJI fr\£ oLSJuill j^Js i_L-S <lJL JjJUI LL» jj-Jj 
jl H^o d.UI-jk-,1 Jb olaluU oift I44 '4Jj>d\ culiUl £_~u jl oLCil^dil OuUbu 
J!>L> (> L^jw J^oUjJIj £wuJ| oja i>-l.(> 6j'r k, ^l 6^«jLj &-#*j ZjL^s obljk—il 
olt, o^jia^ ^ Cliljjaiu tlj^-lj (^-s-^l (.U jj Jl^Jbj .B-jJ L-oL>Jl Bj-^^l 
l-jjL.SH lift ^,15" oJdj .Lw oj\jjuJui\ aift «^>J 4if«. ifljjJs Jlift^Sj J 4Jls oliUl 
J^U. cy> ^LlJj Stand-alone L^ill. XJaa**. iiu ^ J_<wJl 4JL .Jj^v. — Jlj-j ^j" - 



o 
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<umiLwUI ^iljlaaJI : J0| .lwLJI ^ilSJuii .*£)jq UjU^-^ pj^jai 




Stand LfjiAj aj&Ui j_*«ji ai_u 
.Alone Environment 



JMj L^uJ oj>5U Lajlkislj iij.. oUl^k-l JU oUUl ^J ^U* 

tsf Sneakemet l*JL oL^I ^ ^ Jj^j ^L£ ^ L-UJI jfy, ^11 Sj_**.[ 

■ Vj * &*3i J^ Ui>u«« Jljj "51 «L5I J^b^Jl & 3 Ll, j^l 4*jia-«l 
JjLuJ ^ill HiJLJI 41^1 ^i JSLi, jfTiXJ lii**o (Y) pJ, J5LAJI 

: <Y) f3j JiA 

olSuuA ^lj3L^.| JjlJ JL-Ull SSjlJ. 

. J5l i^UJI 






cjIlILuj oLucj (3#L*2J SjJllj Ulna ja-Pj LUL) I'L.k. I $,; % -L*. L^^jj 
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c£sl(|| eiuiiLall r M *•:*■' <U>a^o > J9UI J«=*J| 



P**. ok Jy 11 jj- 5 j-*-^ 1 &-» ^ -f^i d1j » u-» ^' ^u—i*ji ^^1— 

oi oULuJl 6* Jj-5 ^1 oliL-JJ SiLi^g JjUJll ^Ijl^ol— /^U UbJI obl^Jl 

i5j^Sl oy&% ^j,.o.<ll Sj^jj-i o# JjLall JL-etf}ll lljkj .45^JI <>iij aJLalll 
Lu 3.1. nil I jjjuofTII 5j4*L tj^UJl (.-^illj «-Juil 6i US' Network 3Sj-A <lLjs jLL> 

: (V) Jj JSJJI ^ ptf^» ja US' Networking JJU*A3 JI 
CanW " : (r) ^j JSA 




fi^juof) H^nti (p|a3jjju(j cS\c|aJ| 9A Lo 

Juts} ^iJi o* Jij- lu j-iLxy j* .-jJi 83^.^11 oja i^ ^^ ty- 11 8 J*^" Sj&J 

Uw.jj ^a».j L»ji>^ Ji« oLS^iJl j-jLuJ UjlSo jJj ?J^I uj^UJI olSo-i .IjAJU-Ij 
s_jj jjo Ujj 4j*<v>viJI jSjjuo^H Sj^-^l S_jS jLjjjl LAjI jU-lc^l ,jJ Lil>! _jJj la_A 
J^u J^fl v^L>JI ol£*A of <y>J /ill JJUJI Jl-M *^U h^ J-^l 6-SUy. 
^3 5j-a>uiJI jjj^jwSJI fij^-"}! Sjjmlll cjL-Ijl>1^I SjSj licli ij^U* SjUj J_c 



6> 
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a*uLuiUl ^iIjUaJI : Jill ^jlwUI ^iU^ju -*£&* hjlrnig ^amtl 

: a^JlaJI 4^U^I SJ5UJI j>JI 

.Software cjL^jJIj Hardware ^jlil olSjill .UWU ^ ItfjLMl # 

.f£»oJlj |^Jlllj Jfr-Jallj SjIj^II LjS> # 

^1 j3 j)J . ,t»^) l <>j^?-i 0[ J^AJ jjil t> rt . A >Gj gftj.yi lift <>P UujL»0 _jjj IJlj» 

(... Lftj^j jxiiyJlj 4^^^ JjIjl^JIj JiL^JIj ol^Jil) oIaIUU # 

^j^l j^JI JSLy # 

(_t^j. <-u . l l i>Jbw 7y*\y. ^ 

oLej^jAll SjIj[j iwjbu ^oljj w 

^ 3i)3JU 2,Ah-jM oU^aJiilj -j-jjuiJl ^LUJj jj-^JIj ^U^l lPL-'J ♦ 

.OjJ^sJlj o^aIIj 4^>Jl olj^Jjlf ^ac w 

.c^kiLkJl # 

.<uJ>^Jll £->$j£ w 
LtfJULJ ^ ^1 tS>^l o^UAllj CD-ROM 4^jil jj^JJl o^l_>_5f c^iLA. # 
JAZJlj ZIPJI obljk-'jll JAA, Jl» >^ «ili# 6* 

.i^LJI c^LSIjk^l # 
oljaS ^J JjSj jjlJI Ijjj ^flj .(ij^^l <£jlAil oljLjS- t> j^j*U SiLJ^L 
J**1.» j£}l=tfJl li»J f'JJ J*v pjrf ^b 3 * J>>**j Ji^ 33 J' 5 '' v Lm ''^' ^l ^ - fe cejLjjLSUJj 

.jj^jj^JI S>*s>l iyxt J-slyUlj ^jUJJ UjlSubl ^ Sjlouj. jjjL ,y 
<=!jULuJ|9 C&L19WI <p|a=Liw| eSJ Jbb jLM 

Ojjjj— o^l oj>u«fi>i ^j^SlWl J^jJI 4_»ji* o! J3-AJ jjl^JI li_a> ^jJj .vi. 1 j. t- . t i rJ I 
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cfiJ{J| euulalj »-'■'*';■"' iaano ■ J9UI J*ani| 



(> Ju,AjJIj Sjfljjj 4j>-LU Cjus*juoI < Jii\ <£-»jti IljJ^Jlj Sjlj^l £»ljJ 6-»J t5—^SL>-*^-' 'i' ' 

.otS^SJI 

olJLJI ,> & (jl LujSj JjcjO L$JI U£ JjLuJI ijJLfcft ybli SjI^ ^ JuwO oijJl 



U^m/ J-oIjjU oUa>JIj oLjISls'JIIj ej|jj&)l oja »ld>ia>l <>. ^A f C iiL i (^jJlII d)| <J>«j 
cl»1£ju2J| (»|jt»u«,l mj&j L5" .o>L>viSll <> J5L»j jjj^ jj* ** 4^Lcli j$£l JSL-Ajj 
ji l^.-flj <5^iJl (ijju** ^yLc *\y« Oiy*^^ £* oiUUllj oLeUjL^-^1 ^JjJl^j (»^lai-jJ 

U* 4Jbj 5J^— J&\ JS.A.I (Urf life Jij JlxJI Jy>- OjJuill jbLUI 0-« Jl-> JlxJI jj_C 

: ~-ijf J£Aj j^I Ija LJ .jBj (i) «3j J££)lj IJa .&UI ^ L>bu u l£ 

: <£) fSj JiA 

jftj olifiJI .IjisJUjI ol_j_j« L$JU>{ 

OutLOOk g»lijj JX> Jl*JI loo 
.2000 




ciibaDjflfo (LaUI| ciiLJ^fiJI <p|a=iiuj| cisi 4£>jbfrol| 

jL». 3J si oL^IpJI (J j.\.>uLrt,o »L»I ySLj (J Sjjj>-_j Sjaiu oISjlAJI jj^-k JjS 
j»^j LoUkJI tS^p-Sl ijoUl obj&lj Plotters o^lj^lj oUjlkll |_^jia_«w i cS^—' 
-riUu— SjuUj j»IjlW«,| ^ "iSjlUiS (^ojihiJil *"i!jft »L«I Bji-tfNjJI *<LLj_^jJ| olJLSJ 
4k*y> lil pJlj (0) jjj JiLillj lift .JbolkJI «U J-alll j3j|jjHLfll ^ JjLoJI ^ JVi3 

; OuLb Ljj J-su«ij L^JlJj 4J31uw 4jJljJH3 J*c 



^r 
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ArfjuLuUl ^iIjUaJI : Jfll .uuUlt ^l£uii -uS)3q u ; u -^ 




: (a) f3j JiA 



J<LSu fXt 45jLm oi»j LjUII oU^SJll L> ^ 3 cjULuJI ^^ jJjAJUJ ^ 'A£jUd\ 

p^ O) p3j J^Jij ii» .^u^Jb i»tm ^u=ji r id>o-,i ^ p.^...! uwi oij» 

J*c cjLk>u. a * fc > ^ J*Li3 4Sul&J| aJu»j 4jjljJL2sJI cnLSlt-AJ| cj11_jj i3Juj>-| LU 

: SujlLIl yJU ^ U, djLaao Workstations 




Ollj oLLJsuJl plaiOU ^ Ja2s yu-J ^jUJJJ olSLiAll .IjAOL..,,! c>&H 
oUKll L>JL<w olljjJsu JI* Standardize 'Ju?A£ i^jIa^JsulJI o±* J-jc>. (J Le J**L! 
J^ 0| (> -xStaJl «Ja^ lift J£ ... dJi j^ij oUI^jJI jLjslyij LjjjjjSJ^I JjIj_>J|j 

oift ,>o Versions CjIjIOwO^I <jaij ^5Jj oU-uJsuJI ,_yjlu q^jJ »Ji>vju-»j iSuAlb qvh.A 

U 
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c£Jl) | euuLaJ| cuKirtil doaia : J9UI Jt»AI| 



CJ CDlLuiOJI olfc (> L^LUJ «lj ^1 olJuuL«il £0_-u »_»jJ— /^1 li-Aj .olluJaoJl 
l*.jjj Jj-ajJl Lu jjlfJl ^ J^l 0->* 4-J-pLs jl^i J5L-Aj pi-, v^lijjLial)! oi-A 

<> jjSS^ J^-,1 dllj 0! ^^ oUl£]| '-LjJUi ju>Ij j,uk; ^ J*l«ill ^ iLjib-^l 

.OO^-aill 4j>JU1 4i.l"v.>..o olluk" yaJtZ* jl iajjl aljATunl <£Aj£ (>1*J 3JjL>4 

<ofiaJJ|9 (DJLcaii|9 ilLiiiJulfo oj|a[j| «U jAp 



idL 



4jJLojC 



|»*jj| j»Lf« kwju ^ Uyl J*jO ^i £>-5Lo^ jj jj.i >< )! 3j_$j> 

jIacI Uuj J^l cy •UliS' .olIj.tki.il j! JjiLAtll Uk5l o_o Jl->Ij jIj^-o^ jjlill 

WAN deiijioJ|9 LAN iuLaJI = c&Kitfill Cjluu^UI 0*9^1 

>3{&- l A& *\l> dJJjj (^jLuI cafiy J! J^l " T u*l»JI <oL5lj*i i_i 1 t.'i,../i" <>5laj 

l*S) LAN IJL>JI olS^aJL d^u cjIS^SJI <> £y J3I .L^jy ^2JI 'AiJ^lj 3£jlSJI 

3jl>j jjw ^j (Local Area Network «Jk.^JJ jL^LVl iJjj_»JI oj_» 5I liLL-i UJ3 

Ikuo.; £_j£j Ol 6^i LAN y>^JI <5\AJIj lift .jjjjjl-»5' 4<u_A ^S ^y-^USlI frliJl 

*-^>Jl ojjj^ cj^Sj &I 0-£*j jl (JjISj Lvo (^jJlojU jj^jlaS 1 (^jjl-^jv ^ iJLIlw) «ijLiJJ 
iLalll cSji^l AjjUI objSHlj jjjjjuSJl Sj^>i oli» (>_« vJJIjlJ) i_i_<5jll| SjJumj 

: LAN a^. 4£ju3J Sill. UJ ~^jj (V) fSj JSLiJIj (L» 

: (V) flj JS4 
LAN Um JboiJ JUU 




^0 
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tUMiluiUI uiIjUaJI : Jill .iujUII Ji\S+iii *u£fi<) hjhS iq ((umoJ 



Jioj (Wide Area Network Jknoll jLal>l uij^pJI oJLa <^f lil— LVJ3 Las') WAN 

: WAN Ium 4£*&l 




: (A) ^ Ji* 
WAN S*wuu, Sa^iJ Jli. 



4j,jUI oUj&Ij j^,).;, o<II 53-«.I J*-e>j3 D-SUrf WAN 4-n. ill V\j Al l ^ 

j.\.n\\ lift ^flj . JLtll Jj^. iS^iJU £5t«L Bj^jp ^>Ll*Jl oia £jb Lie Uto t-s-,-5* jll 
ILpSXI LAN IJjxJI olioAll ,> jjus (> JUta WAN 4>u-lLl 4*jAII ab Jjill 6^4! 

ajf^> jj-afll J| WAN 'huula Z£jJ> OUJj&'jJl 45ju3 jLjJU»I ( >-SL*J j»J-o*II j^-^J ■ L-*-» 

^ 0^1 b J ^ i^ 3 £>' ^ J - **" <> \>^' '^* ^b^ 1> ^y* 3 -*! 0' J - J v 

1J#i*&\ IS41A (.laiO-.^ SfrUJI ^IjjUI ^js L .Y 
?LAN IJjkJI K.All 6*Hio j&I .r 
?WAN hUlU K..A.I.I (^JIA* jSil .£ 

PC ij*A>viJl jjj^ju^l 6^> JJ* (> ^^ f LJ=" 0-* »j^ j 3 '>d^ :j l ^ S 4 L - 5 
Jlo a^L Sjj^I l^I.iUIj oULJl pljicU ^ 4,l&i5 ^ l» 4JL«aJU 

.oluUaJla iuL g JI oUlaJj^'il 

: (r) ,oiij Jljjuill aojab^oiJI cuU>UI 

^ a£j\M\ ^ SjjJUl ^ V Ji*-3 ^3^*5 i£xi jiljAJL.'i 45^5JI i^l>!l 
oUjfLJll plo^U ^5 5ijLMl ^j-9 LuUj (olit^l ji) ^L-jL-dl plj^u-l 
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cfij[|| riiiilnl| ciiHaiifil 40000 ' J9UI JtaaJj 



:(f)|i>iij JlgujJU eujabjaJI cuLpUl 

cjljjjj.tfl'vll (> Y JJ* <> ^L/^ll ^9 jJUtli LAN <&>* 4Suuft.l JjSLS Ja_«of 
t> ^iJbjS LAN ILUJI Sf^flU JlS jfei Ul .JjIIj lu iLxw o>^ ^1 

i^titfll (jiuu ^ L5jil CjISjuAJIS) 4**-»jll j3-b DJJjO* £>Sloi <y ^j>»j 

,<L$fll^L>Jl AJ.hU I t>««iJj 

:(e),oiij Jlgmil cLoaijoiJI &iL^PI 

JjoAj £>l J>i«j dlJil ifjil^b*- JjJu*- LjJ t^uJ WAN Lunull 4.fv,uftll &f itt-y 
£jl y t . i u o . t t tSj>-\ ^jLo o15j£*j Lcyl <LjLauj L)u kJLals jJJJjwJ? Sj^->l ,JL-G 

,> kjjil» >l^>-i ^ &J* ^ ,i>jj $i (^lj 4_jjlil cuLJjSIIj Sj-f^Stl oljb 
^^ie JjuJJ cjLvuul>J| djjxj_« 4fTj_A (_ji £l Jj_JJ jju*cJI li_» ^jj . <JL>JI 
Sj^j>-i J*>J WAN 4Au«lil iSo&JL (>j*juuj JIa)I i-i-llVa ^jJ fj3-Sj v 3 '-^* 

£)b Jjilif o^lojj lift .(jAkjJI i g— A< ju <U-u-i>o fjj-ftll J--9 0J«_>-ttJll jJjjjJ-ftSJI 

.f**Jl HSU ILudi ifuuS "Jlj ,y> U cuJjSS^I KjlA 

Network Configuration <iSirfil| itfUAj 

lift .WAN !u.*ill ol£juiI|j LAN 2aU«J| oI£ju£J| l^ LLA5U 3^-. UuJ 

^ i>b Cj\ ^ olSluill <> f'j^l °J^ 4f-*^^ <£ai 4*K c _ 5 i*o cJ^io JjJ LjJulCj 

DJA d)jLJ03 IjioS" (>c vilJiSj 4Sju2Jb Sjjjj-^Jll jj^jjwiJI Sj^j>.i &m~ A^5 (>c Jlj*u 
JLc Lbj-)ll JM* o-j ?^JUI ^UjSUIj cuUUlj oU-^kll (.Iji^wl ^ L Sj^-'il 
t> jf Peer-to-Peer jJJJ jJl jljt <> iS^iJI oJlS IJI U Jljjl>J ^-Suy HS—iSl oaj» 
i^wUJI cL»l£juiJ SjjjOJII £ Ijj^ll (>» ji-T p*i _jaj Server »jL>. t5 le jkOxj ^JJI jl _^JI 

^UsJLI <>C v 1 ^ 1 «-*^ J«auUl 6-« *>>JI li-» ^ L{J— ' j»j2J—, o_j>«a)I j^JLc .J^ll 

W 
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a*iubuUI ^iljlaall : JH1 .liuUJI ^l£uu >*fSpq JorfJaiuq ^artl 



I ^ jLj aLuJI c5 lc Sjjill dLjjJ cJjSLuj J*euUl & e.JJ>JI lift 4— <ljJ Jkw 

.Peer-to-Peer jjJJ juJI 45uui jljj^jj *JL»j>*j # 

.Server »jI}>JI ^s- BjuluJI liilSuu&JI jljj*3j <JL»jj«j w 

<ljU« l»L$_S C-10 jf pjljjJI (^LUA»<J "LjJLjSj ajL3j| (_«5Uo_J Jt_jjL>UJ I_A^j_n3 W 




(t£xjiuJ| (ILuLJ <ul<>fi cfislc dole ojJ=u 

J^L> (^4 111 9U3JU U liAj iS'jjAo jAUaOJ ^)AjLa>U XjLoJUJ "t-'l- lH -O (.JjLJij (jJ^-JJ 

: (<\) (Jj JSLSJI 

.J3l 




ftMlMfp^hsii) 



jjLaJ.1 »jjJj3j j^sjj ^ J«ju y$&<£ Sj^j>! o* SjL* ^j Servers jol_jiJI # 

ixLUI jjUxJJ J^a ^1 j3-3^*£J! Sj^>i ^ SjU ^j Clients ^LL*JI # 

.'iS^Alb Sj^I ^tyJl ,> Ljflllj 'i£juiJlj dJjlAll j»IjJ»Cw!5U 
1.JUII J5L,yi JUJ3 ^1 oMjLSJIj JiU^I &_p SjL^ ^j Media .L-^l # 



^A 
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cfiJUl ejLUibJj ciiKiitil iaaJia > J9UI JtsuaJj 



Sj^-3 ^ i>H« ^ ,y»j Data Shared .UjXAll p|j£A-/Jl i»llil oLSLuJl # 
.Servers »jl_pJl J!>L> ,> Clients olk>u>il '-U-bu c^liU 

Jiw ^j JpLill ^IjiioU-^ o-tUI (Jj-S^l i-tjUl oLijSIIj oLulkJl # 

.Servers »jljiJl JM> <> I^jjIj| <0y 4-»iLel jjLm 

jl cjliLo ji Device Sjljw jl j»jL> jl ^>_* SjL-c ^j Resources jjl—sJll 4fr 
.ifuJJI jj* Jjiill »Ijl>o«>}U i>ll» £j53 tSji-l ^Ij* ji ckUjUs 

: L0A9 (2>jMiLoi ^jjMifll OMtSli cjLSuuiJI £)[ JjSj 
.Peer-To-Peer jJJJ juJI oli^i ^ 
.Server-Based «j|_^>Jl oLSLui <# 

Peer-to- £ji)i ,>• ajjl«J&j oiv 

Server- £jj ll »j Peer 

.Based 




jj*L» ajl^iJl cjI£jl^j juJJ-jjJI o»l£jui <^jj ^L.^ ^^jtj^Jl tJilli^^l 

diLil£«[3 oljj5 OjJ (^fi_jill &»JJb <>* £u J5" d)l t-uuaj dlljj 4*«L>. 4^*ftl «J d)l_j 



n 
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«4«iUiUI .jIjUaJI ; J\il ^uulaJI ^iLS^iii +£pt) hjhVig |0*uaJ 



.Lfj 45JuSJI 4di{ (Oj*- ^211 Usdll jl L^jil |*»o* • 
.K.„f.ll U3IUI o^hJl ts>i-«. # 

.l$j «£>JJIj *5Ll2JI &....VIJ Sjb^ -LUI ,wGjJl iSy~u> # 
.<SjuJJI ^jVa.-.o oUlLuUj cuLvU- # 

Peer-to-PeerailJ ail| ciil*i;iii 

1 JlllLj (.Jl-p- Lfi j>j>y *i Peer-to-Peer ailJ jJJI jljJb ^ <5^i <jl ,^-i 
.oliuAll <> jl^JI lift Lfi« .JiJbu jii\ Sj^j>-iU tijUuw 3I cy L£u» til-, (jf j-^^j 
Ojfii ay.Hj Bjj^ll jJjjjjSJI Sj^j-i UtS ^ ^ frfrAlb |»jLiJl vW* 1 l-hi-ltfj 
IJA .lSj-^I Sj^j-SU JJ Lfi« J5 &L oj^j>Sl oift cj-^tf jo (>j (Jjl-Jll ^ ^jLuLo 
j3jjj<<II ^j* »J!iAl>b JLIm ^ jill ail I ifuui ^ y$&& J^ H-S3H uiSLfeyij 
(j.y.iu.'ij ojIj| £>e *-lji«a d)j^ iSjuiJJ j^jl* jI (3-..HA0 J-^3^ !>Ld <»-J 6-«j 4,'Sjl.aII ^_9 

tyum (^fu jL^> J£ Ji£ SiuuiJJ »Jl>ouJ,I £)l JjaJ JJ*aII lift ^j . LfLe5b 4fuuAJ1 
JjXAJll »|j*JL.5U i>la» ^J^L, ^5% jlf*JI lift ^ OJ^jll oliLjJl Jl-jJoO (>P 

&jS* ^Ij Jill jJJI jljb ,> KxAJ JUu LU £**. ^ fij J£% IJ* .SfLuiJl jjui 

^ oj_j_>_j1I jJjj.i , «^,ll 5j_*3-l 3Jli 



CUawAjwf 
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cfiJUl cuujI=J| sILSh^J dsaao > J9UI J^nJ| 



dJJaJiafujii, 

^JJa-wj .Work groups J*e obj*** Lpb Uul .Jj-rf juJJ jUI olSLui 

lift ^J .'<JJ*» 4-fcf* s-lj'i! Uu (^j^jiAJll 0» Sjo*^ ifijjjji* 4j J— aSi J-** 4_P_^J>bO 

Bj^j>i \ . ^ jj^jl ^ H1..tA, o$£! j^J jJJI jljt ,> iSL-i til ol JjJU jjl^JI 

Bis ^ jjjjjwS' jUj^ J^ ui <iji*-j . l-u-1-.i 5J->,j ,,■,; jlju juJJ jJJl ol5u-i 

AfuuiJI Jjc>J (ij3.| viUji* J>^_ji Liyi 3jj.L> Jl>jj ^1 US' l5jS lSjSj* p J L> •^■^ 
^LS^JJI <> Ulfb J3l jJJJ Jill cjIS^A ok ^ D^s ^ 6-*j -Ml* ^b^- 3 oli 

.ajl^iJI CJ Ic ojwujJ.1 

*il 4jjuill| IJU 6* <J.MI g»b#Jl 6» J^J JJJJ juJI jljfc 0* 21V 1 ti' C5- 5 

(> ii?^! ii^" 6**"" <3y~** o-iij <U-»UtJI SfrliSJl J^I-m <j»ij jjle 0>& 6' v^* 33 

lift Jyj .CjISuuSJI sj|^> ^ J«*U I^i.j.^ilV 4.».a^nj| rJ^jJJ 4ju*JJL ttjjflj3 (Jjjj-aJl 
cuUmkJJ i«^ai ^IjjJl 0* UU3 JLKW .jl-pJL JuJJ !L=^J»dl poljjJl ok JjaJI 
oJj» L^-. jSJUu ui^j ll» .J**JI cjLfi_jA>J 4 »a .nil _ji iSjuJSJlj Sj_j_>-_jil Clients 

. J-a«JI lift ^ Juw U-jfl JousijJI <> JjJ^j £»W <> ^J^l 
JyJ*Jl (iJ t5 -,L,| j^A* Ou>gus.i LftJu>J jJJJ JiDl 4S1S J> iLjjuSaJI 4_,pLSL«l 

il^i) ILiUj £,1^ j^j tjjJku ^ ol£x4Jl oja ^ ^ o-»j J^-Alll 4-Jail o-» 

.JuJJ— jiJI Jlf^A jIjpIj 

aW oU| d£iij£iJ c*J*AJ| ojlAIUI 

JJJJ-JJJI 45^Al l5 UJ| jf ^^ImJI j#U3J| of A^5 i.jJ53JI viLu-SuJl ollu ^ 

: LJbJl ol>il ^jtf ^ J^j 
0^J3J««II i-ulfw ^ Sj^*.^ o>Si3 j3jjjl«£J| 8j^j>.J % 
J£s ^ o*j 5^JJ O^-'-J t^ 2 -^ ^ J L^ ; iVJJ 6^-v^"- II J-m* • 

..b (^sLskII oUSlI (ijl-Mi Jaykio ^ Sjj£j| H^jJ «^1» 

Y^ / 
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o^LiuLiuUl ^iIjUaJI : Jill ^uuUII ^il£uu -t£)3q ^iaaJq fi+val 



(> <d^4ij <ln.>..i. ; 4i»_>Jau bw LfLj^jjj alj 4iuAllj Sjjy>jJll jjjjjl ofxll oj_$jwi W 

jLlL=l| cjjuij dNA ail) nJJ| <i*yiui U9^i eSdo 

: LJUJI isrtUJI ^ L,. ujl-LUI jL>J| ^ jilJ jill oli^ui 
jj^wSJI Sj^>i <^> 4£jui i«lfl)l JL*.l». ^ JJl jf 5j4a>u_«u) B^^Ac j^>-j ^ 

oliLil Jl_i JULUI jjL^ll jiljLiOUal ^J ^jLAil ^ o**J^^-il 4ju6j • 

.'iS'jlAll LJuwJ o*ohi! ifj^-w (5l j£y p-^-II 6* o*"^ ^ 
Jj&UI ^ j^ j*i L<J oj*j «>1 U-W ***AJI dlJj^j 4 ..Ki.il jl 3— ,JJL( • 

• VtO^I 
jLjihJI ^ jilJ Jill 4<uui o-^ 5 of J^l 0-«* o}UL4l eJu» ,jpL*3_3 LoJu_* 

.j.jli. ,^1* Jultf 25^ui lutSj (> J*&jSl 

aiU aiJ| ifxuiij de>LaJ| <=j| jUlcUl 

oUiaUl oL>Ljl9-l j3i>J £>i (^Sl«^ Jail J4JI jl^Js <>_» I'SljuA cSf 6? f*J-'W 

oj|aU| 9 iSjuiLiJJ|di|jLjLlfi| 

.L$J3»Ij aJjIjiII obLjJJ ^btll <ijX-A« jjJl»oj iS-uill ^jJkjU* Sjbl <i8> 
.^All J3»Ij Bj^ ill*. ^ oLSUlj ^liLjJ=uJ| Jb ^Ub^l # 
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efijjjl «^uiLaJ| cjKiml Saaia ■ J9UI J*aal| 



(J 5.1m i. VII I #L^o Jjlj »UsuJJ jjJls Jjj-^j ^1 JolJ JuJl jljJo £>* SjJjISj iSuui (ji ^ 

l£+$i} aj*X-« J£ ol -^ ^J i> ^ 6^j -M*^ ^^JJ j^ 1 ^L^" ■" S J |J >'J 
dfuudb dnLLJI jali=i«]| p|aiiiiij| d\S i&jLiWI c=J|jUlc| 

jjLaJll <> (ji j»Ijl>CwI ^ iSjLill {.fSSut.* jJti) Jill ifuuSu ^j^AiJuJl 3_il^ 

ijjj>m oULuJl (j.o^. ft"u jjLxll olfcj .«$ .ntf'tL L^Jjjj^o iSj^Js cS^-v p— ^ «i—oL>JI 

... dU J j^ij yAS'UJI OjjSj obulkll 
J«Uuj (5JJI ajikOLjl aJPJuJ dDjj 4j 4-oL>J| jjL»il (> Sjjj£ *ju*J »Jl>oL*j W 

.Local User L5 1>^ »jl> . .1 u» .o 4JL cJ-^hj »jiV.u>Jll li»j <uuii jl$-»JI *-p 

4*L» oliljk-l ^t Sjijill !*^}*J)I o-Ull Jl. a^L^ 1 j jLail |»^W—rf ^ 
j»Jl>0«JI Jj-ej <&&>[ j^a3 tix^j dJJjj RAM 1% ,f.»ll B^IJJI dLliSj 

.Remote User ju*j 

ajLi. jj^-j L-alki3 o3*Jl ,>L; ^ L^i ^1 cjIjLo^Ij oLJkUl oJj» ,>« l5 L»*JI 
oLdkUl (542*3 <> ,^X, ^ SyUI j»l£u <>« j^L Uwu 0&3 J 3 ^ J^ Ju»lj 

.aS^AJU Uyaiil CllentsJl Sj^^l iiLS^ l^LkJI 

ailJ oil| cJLfijji, Ja| fl j^UJI c4|jLk| 

jj^julll Sj^j>.f J*j>.) Security <^«b IiJac oi a>u jj^w-*^ 4<m,„A ^f ^ 

jjAJI Jjj-ajJl CU^IjL>^ jl j^«JuJ)j v-JJj>Oll oLji«* xJ> U_«T L^j 4J3_>vll oULuJlj 

L»-LUI jjLail <> jj^lc ^51 ^ Password j-« ji jj^ lulS" «^j ,> iJJbn (iuai>»^ 
JuJl olf^i y^aiJU Aits' ol J»*J J-i-oJI IJ* ^-3 .Si^iJl jxe JjlJJll »Ijl>0L«<MJ 
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o^jmLwUI aIjUaII : Jill ^uuUII £*\£pii «*0pq InjInVlq 



Sj^j>i ^ cjISUAJI Cy> '^JJJI "i* JUlil »jjJ — iSjZj* /»jL> ^jJ Sj^.^ Oj-^ 3 

^ 1-^Ij "51 ji 2fuJJI ^VU o^v 0^ ^JJ :i ^ I l 0**^ tSjl— * J-* ^\ 
J> ^L^l vJjl^JI y» (^obJl ol jjJj 13a .entail ^LjJ o=uL^>. (ii jIj*U jML^II 
oISj^A <> jjjSS J-atfJl jUiJl ^ (Ol-pJl ^ 5j*Ull cylSL^JI &1 Jl»0 %)UJl oJA 

.jJJLl jJJI 

aiU aiJ| cuilfuiti c^jjariiiUoJ <=jjjail| di| jlflcj 

y L5 J*** o? <^ AiU Jill *&A> J*JI 31^ ^ j3_^u_*5 J-S 6? ^«-tP- 
IjSjS* culf^dJI <> gyJI li» ^J^o-Mi iJJjJ oljJI y-«3 ^ Client J^j f.>l3» olS 
ii^> 8j^l oJa Jb 8*US^ J«JI ^ dwjjtf \y>yn rf J£ vo-^ ^^ cT* 
H^j !LoL>JI oj^>SU CjSjJI yuii ^ CVjrf^J D*«J^3L-mi lyli" jJ US' Ul » m . ... |*_fJ| 

.J£juilb 

Server-Based Networks<pa|9c^|efi^lcoaoW|cilfaiiiJ| 

H5j-i &l "Jj 15 O^J^Ju"-* \ • 6* j&l ij* '&&$* 05-& J-** *i_^ Jl ijJ 

&to J p^Upj j»jIj3- oulS 3J US' J**3 yy#&\ oj^wf Ujt ^ ^If" ^ ai " 

ojL* Dedicated Server p ^ vUl j.jL>JI oj JyS Ja-oJI Ij* J>s .L>j 4-s>U. fjljJ* 

j^c $15" 3J us "iaik» *«Ij4ju c£h ^ J»a» |»jLs- <5! ^ J*nj «iiJi jUj^i d-» 

c^-J U>5^ dllij 4.,A.n^U U5| J* LtJu*j ,Oj ^l-j-^JIj IJ-ft .^SxAlb U*, ji 
,> SjjIjJI oLJJsJI 3_«JiJ 4-^atko Up'jl dJJSj Lpli jl> ^ Clients oLk>^ 
^hJl IUU IxiU Jb U»J J-*** W ^ fiU- J^ '4^V oj>^->II B>^Ml 

.•^<;AI| ^ JjXAJU j»|jjKwt)U Lxbil oIjI^JIj oLiUJ 
^ Jj: UU ^ BJUiai oISju&JI c5^> '^^ ^ f ^ V) fSj J^L-SJI " 

: $\ dW.Mll UwJ ? U-U5 U-Jj^ C^ 9 ' JLUI li6 D ^ ^ 



Y£ 
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cfiJ()| emibd| e!il*ijj±J iaano : J9UI J&il| 







(jjijy »jL>- />o jSSl d)L*a £>j5ig £)l (Jjjj*cJl £>_« <U5I JljjJ (8j_$j>- al £>,}_j o>L»ejJI 
. 4-tfT.o.o <Ljlclij S*U£ (c-oSIj UJIjI aJLuu 4<Lfj J/5 - <jl ^Lo-iij Jj^Ij 

i»L_^il 0_o L-cyl jjuuj fjJ-^«J JSLft JJl^ iiJj-3 &l »jlj_>JI ^yLc i-LJVj 

ooaj ^L Uji Lj«» (ji^jtLuii cij-jj lift . <5-ut.ll ^«j^0L<«i SjljIjjJII cuL>-L>J| ,^j 
■jj& US' jc^»JI Sj^£JI olS^JJl ^1 4«jiJLJll pjlj^JI &_• iiLi>ai ^ipill ILSu^ll 



Yo 
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o^uLuM ^ililajl : JUI ^uuUJI iil£,uii ^jjja, Jb*buq i*uuaj 



DliocKwy f^""^. 
gervlcoa ^v": 







diLcjLbJ|9 cjLo1oJ| <pa|9ii 

aJ^Ulo iS\ »bia«»l>J Jj*OJ cjLjJL*c SjIjLj o^JtJ cjLuUsJIj oliLil (»Jl>-»- 

|j| JIHI Jjjw JUs .H5oA)Lj Jjiill p|j*JL,5U i^LUl e^UJlj cjliUJJ K., A\l 
&] JjJu LUls 45^4 ibU* <> oUKll *<L>Jl« cjl2.,...k" JL3-I Jj*.W.i |>)i3 dii) LLS.j3il 
(> 5L>JLJI oUtL,JI 6? 6*> <J ^uuSJb OjjJj JxOll JjLf^o J_wj JjjlJjIJI IJ-J> 
*.Li3l ^ I&juAJI o1*j (^l^JI oLolkJlj oliUI j>jL>. ^ *«U>>*> <^-S3 J^iaJI IJu> 
j^Ull £• J«U33 ^Ji| Jj» iJUII ei* ^j ^JjL^j. o/lij k«^ J^Ul 6-^ J** 1 ' 
oliJil 6j>>oJ *JiWU3 oUjUsJIj cjUUI <olj>- ok '-'j* 1 ' <^i f^**" <J-* ■ l * l - >w » 

ejl£julaJJ| (pal^fn 

Sjj-^l Clients Sj-^-SU L>bu -oULjlJI dJUjtfj- Client/Server_JI ot£j^fiJI 
0* <J5U oL^ (>j>W ^ J-o*i jolj3JI C)[ d$Z> JIUI <_W— ,^3 .2£jl-3JIj 
£,14 ^ (>J -lSj^I oj» 1#3.>UU £,15^ iJj^-JI c> J*^ l-s-oA" prf ,^1 ^L3L«JI 
oliUI .jli. Jyj* dwi .oUjUJIj cuimi jol^i- 6* U^" JUoSj oULukOI jijlj-i. 
oJA L-jJk. tsill j^oKIJ oULuJl ji oliUI Download l-jJL>j J**>3 p-ss oUjLUIj 
»jUk!I Jt JlM cjULriJl oaclS ils cnU^kll! (Oli* JMj» &• U? .^ULjJI jl ^UUI 



tn 
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cfiJUl euuLaJI eil*ujfo] 'ioaaa ■ J9UI J**^! 



J--xj Ola <51..Alb Client jL** jf ^ l*U* J_mj, Jjj-L^ <-S^ V**^ 
i*^>oj Uaie Jlill j-jju- ^ .K*AlL j^-jll oliuksJI fjL>o Sj^yi oULuJJ 
4JL»JI oja J* jpiy j+$ ^ DrfJ^jII CX&jU J* 6* 0*%U ^^W S^LS^ 
luis pi| <Cla (Client ^ jiJl) JjUj^ L^ oULJI Bj*L5 Jj**2 ^ at 6-« t*-* 

. JjL^jJ pjL>Jl (> ulouJI '-LLlC 2?l3i J-s**u 

Mail Servers ojjjJ| <po|9zx 

pjl^i. L^ J**3 ^lll ASjiJaii kli* ojSS jLi» 4*0-^ •Vj*- 11 p jl J-^ J-** 3 

.itfLjAib jL^*- ji J| fjl&JI & L^rv^ (^ l>^ oDU isL^l* Clients 4<bA]| 

Fax Servers c!iLui£»lnJ| <pa|9=& 
'iS-iuSJl Jlj &, oL^lill J5L.J jj^o pilStSSj SjIjJ Jx J**3 oL^lill ^ly* 

Communications Servers ej(Ju=jy| <oa|9=i 

Jb jjjmo^H Sj^j-i <^u JJJ5j <i>>^l ol&uiJI /»JI>>j K iAl b Sj^-ij-jll jolj-iJl 
«jjj* (j-S'lill ojjS" jj* ajljiJb l$Lal> <>m chjJJAjJl 6j^Jl>cIuJII ^ jl Mainframe 

, (]jiAjJjJI JaaJaifcj 

Directory Services Server c!i|al=io)| c2il*aii<pa|9ii 

jjjuao ( JLe SjJaJI p^-jJ SiuuiJI ^jJhjL-m JjujJ olaL^JI cuL«ji«. »j|.j_> 
(_S( 0-h.Ijj <^j>W ^Jj Uuf BjjSJI »^>JL<w US KxiJI Ji*lj oUjlullj obLjjJI *hy> 
^e. (.jUkJL J*0 ^1 goljJl o^v j*5*3 Jlill Jjju-. ,J*3 .'iSJAll J_3-b 0U.3J.jw 
JjUj (Domains Jb i-ijjw) *4oSJaio i=jbj*>voJ IlSJuiJb ILsull jjjjjwSJI Sj^I »j*k21 

jx& 9-bU jOuSlo t_5 i Jj*<3aJl £>* 45jA!| ^i aJ-V.Uj.o (J 3 j**-"»J (JllaJJll ax^uutlOl li-A 

* 
(1)ISlW 4^0A j| (1)4 9<JU«i 4jy*0 «Ujrf «-ljl (ji *t> tfUQ >C U »jljJ>JI JjCfJ Jj-Jj j kIII 

4,<^,a JjJy (JJJI (jl J_jSJ JO-sJl lift ^jij .CjliuuiJI (»bK>Sl ajlJl pLu^ll « L-oLsnj 
tSl »iii>o d>J i»j Cy>3 4^xAi! ^yj) 3*i (_S? jLu*)ll (^ 13-Sll «lJ_c i-i->u ktk>.rJl 

rv 



/ 
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JMHiLwUI 4ljUuJI : JVI ^uiiUI aI&jSi .*fr}q hjhiiK) ^«in) 



<paLsJ| c£de oaoWl rt^iiitilb 2*|jjJ| <p|a=iiiii| eaelH 

^i <u& ajL>JI oj&> (jju j| Sy c5^1mm »^j ^ klUJ frUul ^^.ij .Bjl>>Ij Sju*-^ Lu 

jjLxll <> OjliX^I ^ OjJyUI LJ JjjLM aUsJ Jj^>J £j}.U OJjlillj fJjLfroL/^fl a^jJJS 

l^L>JI lutfUl JJL-tuJl Uaif o! Jjiu j^JI 13* ^j ..jL3JI i£jJ i^bJl L^jUI 
I»jaiJI ^ ,j.jL>JJ '1Uj2j1\ 4^»jUI oUjilll oljjjj oIj^lmj *JU.t> l5 _2J l,...^» 1 ,wa» 

Novell 4$j-i Uautfl^j ^LmuaII olSuuiJI J#«-ij Uajf Jo^i-lll 6« J^ l&y* (jiStjuLw 

. v la2l la^ ^ Ijll J-aill ^ JJJj 
(pa|9=iJ| cfidc oa«ie«l| cfil*uitil| cj| jdiofl 

5Lp.U <> dJj} juJJ jJI ol£*A (> Ijtj&o j5Sf jju cuLSuuill ojjk ^7 (^jJIj 
oljjJJIj ol>Jl <> a*A*)b ^Ltm ol£. All oi_» cA ^1 'jlJ'JIIj *Wlj V-^' 

.juU-jJI olSUA L^ ^w 33 t^ 1 ^ «3>& t^l 
jabaJI <p|aaluj| cfitd <& jUkJ| 

4-t.j.t^u «3 Jfl »jli. ^f iiL JjiH ^Slftj ijl^-iJl (jJLe Sjuj-jJI o K. i Al l ^ 

^j oUulUlj Ci»LlUl <> Jl.Jj.JU J^ajJl 4,yl5l»l j^jS ,^1* SjjtfJl <^J JiCjJ 4JL»jJsw 

.fcuiAll J pAiO-w J£J 6^bdlj ^1 tS-pU* ^1* J&LUJI ^ J*JI ssjyi yJB 
L^jIjI (^y ^jli. J* 'ij^ai iioAJb viJjlAJll jilJiJUiU i*bUl oUl^Jl 

U^ jjLxll sja <> if J* jjiJI o^ «>fJl ,> -U| ^ dUjJ ifLu-iJL l^j* 

<jj^ji oiAj jjLUi oV JUiiij j«isai ^i ppJi jh{j» Liyi j^-ji (>• o^i 

Security Oifolii I cs^im* 

obuuSJI jl^L>J cSj*^Ij tff-^y Vf-^ 1 <JI>>-^I V^' c5^ J^ 3 *^ i** 4 ^ 1 - 11 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



cfiJUl cjjulaJI rM*i; A> icu« < J9UI d 6 *^! 



JjwJI 45^ ^ .!*• jjjg,. o,<Tt| 8J^>I 6* JdC £]#£(] '•V-i*' p>l>*JI ^ 5^u-«II 

j-yL. <j jji _jft J=i9 i*.ij j-i, ji jj/m Jiift of -^ c jL& - 1^ s- 4 -* 1 ** t**^ J-*- b 

1» Jj.ik! <>* JjjuJI j#>jJI 3ft <Gj Lf 45uuill J-i-b J-**!l <—.L ! !«' J-a-wxj Z-h* 
0*obJl 4*U* Bjbl olf^j 3Jj*Jl <> Jjcjo U iSJuSJI ^ (.jinluM JS" ^ :L,L~JI 

: L^ Lpjljj ^ ^1 6*.bJl 3JU lj>^i 

:Oi) fljji* 




<paL=J| dfxuii Ji|a ciiliLulJ Backup «ijfc>Ula| jiwj a|ae| 

ajj <iy>u oUI^jJJ 4^»l,jl>j ~uu jljiftj oLjkiJ ( yu«j <-)j>^-> jljuJiJ (>2uaj 

<u-ji9j -UoaI .J* *IL Lj*^j>_u»I jl Ljjj^ dUj ^LS* «lj_ui tijjJ J.S'.mA; oLLoluJI i_» 
JS-ij jujJ »jL>J| Lfj 43,. Jl]\ IjtLia*.^! £wul| oLjjJUe aJjJl^ 0&<9 lift .oLSLuJI 
*'J^' ts* *•*¥?}* »jIj)>JI oils' y ^1* l£ju*o jju jy^»j JjJ^?- (jJ-* «-LLj-3 (ylil-j 



• * 



(!>aL=J| «i*iiiti J(|ai ^o Redundancy o j£«J| 

Sjl}*ll jf Syyi i*kl <J>«3 ^L^l ^Jl vyil—i plj3JU»l of f^jJb 

L$J lios^j o' 6^» j»jL> 6' (j-3 Sjj_^ll olJl^jJf ^i jlj>J Redundancy Systems 



Y5 



/ 



/ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



o^iuUiUI Jj1]UaJI : Jill _uuUI .jlS^ui .^£j3q InjhVq ^ah] 

(pa|oiil| cfisJc oaolfij| ciilfvitilb U.; , "*' I> '"'o*| aae 

jjJl jljL (> iSLuS Sjb'JI <UJioJll 42^x11 yJLy OjIjJ o^ 'if olfu-SJl o-» £^1 
0$A\ o* oJ**. i£juiJl Sjblj IuSIj! LJl> JUbUl oljjJ% cal^lf^l oSl 3 juJJ 

<pa|9zJ| c*Jc oaoinJI diKjiftil iialJI eJL^L 4bL=J| c!i|jblc|j| 

0l 6^! (Clients JL J^n3 ^Ij) iS^aJlj SX^oil Bj^-fAJ 4-jjlil ciLSjSII 

oi dJJij j*iU« J5uij Ljjw (l),ji«L«jUl (^ J.WuJ, I diLy-bv ^jJj '— u-"*.' Sj_jJl»^» Oj-Sl? 
'<ULJ.j 4jsLi»J RAM HjSI-jAc Sj^liJ ^bL>J *i! ^ .jI^&JI <y> cifcim Sj^^ll 6J_» 
J_j«j jjlaII Ijj» ^j .Lfj a£>uJlj 3£jAJ| Bjb^ ***-»* cu-«J ( _ r $i ^LiL-Jjl 2jjLj)£o 
Pentium gll** ^ ^>Ula* &j_5y of 0-&y i5JjJ-£rtl Client — If jj ^.t , o ^l l jl_f^> oi 

^jic j*^ o> |jj Jjji^Jij ii» .cx.ll>^-« rt 6-c J-S3 ^ ram ilsIj-a* Sj_siij 



%*: 



\\ kikf&Ji 



^^*s^g#SK 



-,. .. i.'Xr.A'ii':*' ■'■•, 



ii jjUI oL-Jjiilj j»jI iJl 



oljjjaj*^ Sj-i*J SjltJJ>- c>j-& 
.J3ljl 



asLAJi 



c^»- 



4j AIL iUij JjLtiwj i5j-3j 

-IjJJL*-^ i*.llil jjL-AcJJ 

.4£juJJI ^ dljXiil 



0» 6*«bJl (jjluW JL-{Jt>0 »J_> 

.aivSJIj 



ChH> 



hJi 



^ L<j5^« »£>all »ij t*j_«*j 

y.1^0 |C Jtj UjJU^L A^J-^iJI I 0J$J>-»Jll .^Lyedl &j-»>&5 Ojbl 






t 3-u.n.VJLlt-3 ojb'jll 



023/ 
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c£jy| r;iml->l| eJlfajjjJ ctoaoa ■ J9UI Jfeaaij 



jfetUlijlc &*a*olf 2£*&I1 


Aill-Aill 2^.:A 


a^iaji 


f UU J5^l ^Ls ju>Ij ^jl 

,4*fll ol^j 


p (5^-JlJI ILkc JjcjJ **b> 
^lc 0S3JI Jljtj j^5b JiL-ij 





4^,% Jul!— -ijjf 4&JJI o« 4JL&U1I ^ Jip ol 6^ oiLl*. *WU _^jj . \ 

?»jL>JI ^le Sdalnil 
YjoII jJJI o15ju4 ol^j** |Jbi j^M .Y 
?aj|_j»JI ^lc JUiu ^lll oliuuill Oljj*o j»aI j^M T 

:(i),oxij JlgmJJ dajphgoiJI eijLpLII 

ijjjl-uij lAUl *j»s* <> J5 ^i Jjuuj »jL>J| ^ie SjuCuJ.1 U£ju2JIj jjJJ-jjJI 

.4£xiJl JiL*. cy> p- ^aJl JUeSl ^ ^ij iijuiil wjlkll o*»hll 

* t ■ * 

(xcjJI i^jl-ui <>* SjLc Lsyl jLup^I ^ Uii-I <>S1^ (yJl lSj-^-^I J-*^! 

iusUJI CUL>UJJ oLi% KjuSJI jjuC jjjil i^S dJiSj -llil ij Vill 

.Jjj^ill jjLsw lj**"b 4^jA)I L yO ^ - >j ... t i.a. > 

: (c) ,oi)j JljjiulJ ajjpajoiJI a^LpUl 

j*& L^SjSJ SiU'jlL Lu-J '<iW. o-j^J jUJ-juJI jlj_b &_. ^iJI ml&uAll 

.<Ji)^*uj l-^jyjj <-^*<J *Khj d»ibl£ ubl> (>» bto jj^jjl»5J) 
<> jjSt jj^ <>u JjfljlJI yLc SjjJJI L^.jJ y_^i .juuU-jUI cnl£j_i Lfj 



r^ 



/ 
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iuuiLwUI ^iIjUaJI ; Jill ^yulaJI ^il£uii <-i£jJ9 hjhViq Kijninl 



»L^« «-IjSI Lflo J5 t>=uwflL>J (^Suy (.jiji- ^ JjuLiJ L$jj U5" (^u j i- VJ , ...i l l 
cjL>L>JI '^f\y ,Jfi SjjiSJl JJOoj oliLuiJl ej_ft - J-*>J iS^Jt! L-" *<-*-**« 

^UjjIwJI ^3 JJUul, (^cjJl IJJbj (y-3j3£JV ^J^ 1 ^^l p**^' l? 1 * ^' J-** 
J5L,j JjLci ^ iLfta.mi f.jl-^JLI «L-S% JL>JI IJ-a ^ L^uA>uil 

Network Topology dfxuuil cJ\jLjjJ| J-£uAJ| 

j3>hu5:ii 8J4JS-I j«^j an mi cdUo*^uJi ui jl^. j-qjji <>• o-*n '*-* 

SjyLuUlj 4iJlMl oUa.o.nflt OP jjSSJI Jn3J iJjm» villJS' .4<ul-AJI J->b Uw J-au 
^ 0J3-I ^yJLuu (jiJl Lo (^b (JjjOIm* U5" .olfuuiJI l-jiLcI ^ L^oIjl>OL>jI jO-; ^jlJl 

.4£juaJl IsitoJ juPjLup)!! 

: ^U .L2JI Jfi IjjLS 6-jSll- J-aill 6* *>>J! lift Jnw 

.45^ ^S S^LjaJI ILu^l '<L5UuJI JSl*«JI J**»Jj u^J # 

.S^l^l i^ll IMJuJI J*U*JI 0* k^ 1 ^Ito&^l **>*• • 

>cS 5Iju J£^a JS" virf'J ^b*" «-*>fJ ^ 

.^ ^ Jn,jk*3 ^ V- 1 ^' cP 1 ^ 1 J 5 ** 11 ***** "* 



,'■:. ' ,. ;.■. ' , — ;"»;. "."',, / , ,'' l »;ij'. , l , 



..; ,,'■!,.; , ■ (; v \ ;.;.,|i; , ,' 1 .' 




^hiiiill c^JLull J^oAJI <PAoOJ 

c-j^jiIJ jjAi ^XlAIJ ,yliJl Ji^Jl ^ iSity Network Topology ^IL-^w 
.iS^JJL i5j3-Sl j^L^JIj objiaij c^LlSJlj -p-j^JI Sj-^S ,jjUI .kjkWJI jl 
illi_5 ol5!fAJI Jl»w> ^ 5jflpL>Jl aJk»w <ua>0u*u L>»Lj3 IMtucw ^v ^. Ux^ ll li-»j 
j^lw ^Jk^il M ^L^ly lis. .4f*AlJ ^L^l (^^uil BjL4)ll J \jifiji UoL* 
oift (>J *£*4 c5l f*»-3 ^j*^ 1 LpljL>a-,l o^ (^1 ti>-^l ^LMb-J.1 <> jri^ 1 

.Physical Layout lijUl Jxik>aJI <& 



ft 
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cfiJDI CjuuLal| c£l£uAI iat^a > J 9 (J| Jta£l| 



.Design ju*-aill 

.Diagram aIj^jJI $ 

.Map ikj^l • 

c>* js ^ jJ^i ^* 4i 63^ ^uji jf^Ji jLu->i &ij ajj .i+jusL 3<c,-,^n 

: ^1 
.if^JJI 6jj£3J ^Ikdl kjUl olijill ^3 • 

.J j uL u iJI ^ SiuAJI fLuJj j*J c5Jl«j Jjjm v 

fclaUl VM J^WJI pL&U 42j> Jjj^3 ob J>iJl <>£<u pj_«J| JLe 

&? JjS jf l>ktll jjUll (»Ij^uI ^ ^SjLSdl j3ja*£ll 8>f>I cfro $1 Jj3 
.j^Joj JLouJ *L«,j Jll» (^Si ^ (j*juy i5>>^l JLoj^I plfo ^Ij *bi lh> a 5 *"- 3 
.(/^Jl Lf-su»ju j3jjj*£lJ| oj^jwl J4-93SJ oMjLSJI »JL>JLJ-CL»l5J-iJI Ljdcij lift 




IUpLuu i=j*tfjj l ^ . rmj; j3 j . u »5i]| Sj^jf-I J^-ojj ifjicuC £,J JjaJ JL> J_^ ^_e 
(i * t^i ■^' J 3 ^*^ **~<&j> dySi JjL£)I IJ_ftj j3jjju>^ JjI£ Plugging v*£h 
(> Usui flySll jLac^l ^ s^Vl g. o^ltfi ,> aiiMi gi^iSi o! J>ai -"—Ji 
ejlijfUll o^j-^ jjjOI 'iiLo^iL olfuAJI J^iis '<ukii jjjo JJJ&j .- i< ; At | ojjS 

.Jaui IIU 4ih>^ v^L*' '-jJi uj lift J5 ... lS^^I "LioUl 

^l^JI J^JI 61 J>* JL^j JhR. J5L3u J**2— ISjlAJI 6 i 6*-« ^J 

£^ Ol JyU JWl J*w ^ . j«JIj i^LJl iukwJl ,> u» ii.1 £,1 ^i A<ix,A\i 

^jLiOuJl o51j153I g^j hSi (^J ^j>j ^i (j»Ly &l ,^ ^llJf J^Wl 6« 6d^ 
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a^iuLuttl ^iIjUaJI ; Jill huuUII ^jl£pu -*£)J<) hrflrmq &AJel 



jJJJjuSJI Bj^jvl JLojJ 4AJ^t) Ju Jt>o ^3 Laj| pJ&Lo £)l 0^*J ^^jLjuJI J Sufrl l 

eiAj Wsj^m JLa3l i-^U lyJb-n UJ&dl 3^5L3uJl J£l±fllj lis. .45uAJI J-3-b Lm 

d^L^lojuUjJIJ^^I 

Ju-luJI ^jj*il '«u5LiJl J^L^JI ^ .-.21 /.f jJ oLS^All olijfc.rrt iilS" 

.Bus ^kxiJl ^UuJl JS^JI H> 
.Star t ^ t JJI ^LSuJl J5^J| # 
.Ring LS 2bJI ^1^1 J^wJl *• 
.Mesh t5 kpJl ^LiJl J^JI *• 
JjK J^i* &. lu iLxw oj^i 8A0 ,>. JJbrf Bus ,^-kiJl ^U-JI J-^*JI 
Ibjiw L^LS" Segments JslH ^Su JjLSj jjjrfj*SJI Sj^j-i J-h^ J^ ^' J 3 ** -^'j 
$! 6*>- <y . l5 **SJI tP^I J^- 1 Ij^ lS j >^ Hub J-H^ <>* J' 3x ^'j :Ua2: <>* 

J^\ Jfc$\ Ji^JI J 6! dj« !**■[} -^ ^ :ii * iJ, ^ tf 51 ^ 1 J-^ 1 
J5 o^Ul5 J>li* o* lu KjuAJI ^ Sj^jII jSj^I Bj**.i Sitf J*-=j3 (O.. Mesh 

Bus Topology csJLjjJ| j£udJ| 

Iiki. ilsl* «GJ J* A\y>H\ v^i ^ *Jl j^ Bus JaSJI ^IVI J^f 1 ! 
JS^JI iJAj .p-yjru^o Ja3- ^ Iw *L«jU 0-jSS j3jjj^! S>^! (ji dJUij Linear Bus 

: (jjuiaUl Bus (^kJJl ^LLJI JS«f" ^ c 5 !* 0°) fl> J^^'J liA 
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cfijy| r.iiiil-il| c!il*iiittl cLaoao i J9IH Jtaolj 




.BUSyfciJI^liJIjS^JI 



illiS) Trunk gl^Jl <£* jlty ^lj JjIS ^ .JUti-. ^UJI J-S-j^Jl I1j>j 

y> JjlfJI IJJ13 (Segment Jail! <ulc jlty US' Backbone tS^aiJI j$_wJI <l*Lc jLLj 

. Jl*-Ij Ja*. ^ 4£ju2JI J3-IJ If-suuj jj^jjwSJI 0j^->t islS J-=y ^jJI 

Busc*laid| cfiJLjJI J±uAl| JUa ^ JUaJUl 

J-al-pBus t5 k>JI ^UJI JS^JI oli ISjJI, ,_,* Sj-j^-jII jj^ji t <l| Sj-^fl 

0£*!i ^j lis .luj^l oljbl J5Li ^ JjISJI jj* oULuJI ojj» JUJ ^ ^S^iJl 

: yioJl 3351SJI L^L^I ^aIUL S-^uS Lljj Jk 
^Sjjlfl^l oljLi^l JUjl # 
Ljij-^J^ oljLi^l jIjSjJ # 
.JjISD Terminator ^^Jl *Up}l obi % 

dii 9 P^JUI<=!.|jU.y|JLujl 

UjJUjI pi, '-uijj^l oljLil Sj^ ^ op SSju&II jj-e ajjjjlil oULjJI 
c5JJI jS^uwSJl jL^. oi ^ JJJ *U5i J 3 .^uilb oj^l jS^j^fJl Sj^}.I SJISJ 
cSJJI J^l ■>» 4j-eSl ojla^l Ji.|j jLiil ajjLJI £• iSu-JJl t>b OljLe &lkL_; 
u^jSfl aSLuiJL oj^yi j^^jjuSJI o_>^>.i ^b of &,p. ^s ^i^jll oULjjJI Jj&l-u 
<> UJL-jl p3 ^S UL-.J UJ ^^ (H) (Jj Ji-aJlj liu» .oliUJl b1j> JL&u-l 
02608C133456 ^l-ji^JL. j^jll ^j^SJl Jl afl51d8b..y. o^b jj^Ll yij.. .<» 
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**wUtll ^iIjUaII : JUI ^uuUI ^1£*mi .*&*} JagJoaJq r.ninl 




5>**l UlSLl oliLjxJI JL-ijI fJLj 
0_SJj iSdLJiJlj Bjj^ll j3^j__«SJ1 
jj, oUl^JI 4_aJJ 4-^1 -PjjjuoSJI 
SJL^I obLuJI JjuUuy i^JJI J_jj»-_jJI 



aL«lil jSj^l Sj^-i jj* 5I9 dJil Bus tJ k>Jl ^LLxll J_S^JI dl K. All ^ 
jjjJll &|S ^ ^ JS£ H5uAll »|j| j^ ^ ^LJL jjp cJ-^ ^UuJl Ji^JI 11^ 
<> Jtfll J-*^ Bus t^l iW J£*JI oli a^^SJb JULkUl j33^£Jl Sj^f «> 
oULjjJI JJii icj^ JEL, pj ^j oULjJI JL23L-I j JU^ jLkUl <Jb. ,y 8>^| 

**S" {J* -P^W-*^ 1 S >*^' <>• &**• JJ* Jrf5^ U-Lj2J I-iLjS 'tijja JLJJ.33 ^ 

^ 45oAll ftbt c532L*o ^ j^bJl Uf ,ol5uu4Jl ,> UhiJll gljSSl jj* oULixJl JJU 

^ U^j liA .4i^Alb OJ-^I j3>u«£J| S>**? jjw j-aX jj JfL-iu IkuJj, Oj-S* 

4L0HI j3 jji < ^J I Sj^j>.| jjaJ oLo*}IIj~ Factors cd!>ULjiJ,I Lcjw** Ljj— o^^jCLwu 

: ^4 ji frbi (jjX-w ^ j5j3 ^i <^SUj ^1 -4£juSJL 

.l&uiJb S^jJll jJjj.wfll 83^ ^jjUI oLSj£LI olulSUIj oljjS # 

.i^LtfJl jlfeaSl ^ Queued i-ljiU jJ^U JSJI jj^JI # 

■ji Clients Jl 8j+^L jl ^LklU J«3 ^1 oti^kdl J3U) oti^a.11 ^l-pi # 
.4<uuiJlj J**3 ^1 (^juJJI JA-b oLJI^jJI ^jLi, pU-Ju 2L,liJI oUjjMII 

.iS^JJL iUsJll j3jj.u^II Sj^-f ^ oliUll # 

y#xj&\ 8)^.1 of jlj^ Bus ^jlaiJ! ^Ul JS^JI ^ Sjl^uXI ol£juiJl ,y 

5j^j>-S|| ol cJjaj LIaj .iSuuUU SjjjwjJll lS_>>- jII jj3 ^u .»5l I I Sj^».f <> SjjIjJl oULyJJ 



rn 
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cfiJUl euuLalj clKiitil iaaae > J?|J| Jlaolj 



03^1 ju>i £,1 jp JbJbj <lJ_! liJJJ jL^sf C)-> oIjLjJI JJd (>c 4J3J-UW o^jSj ^ 
.5&uiJb Sj^-jil Sj^^l j^Sb ^ SiJ J$t tfs JJsl* aJ i±ij» ^j^l*^! 

dJLJ9p£JlJ| ojLii|J| a|aJj| 

ojli^i ^UJI p jjj Ho .jVSlI J^JJ JjI£JI u»> <> j 1 * 2 U^i* <S#JJW Sj-^-^I 
SjLi'Jfl JJsu~» UbJl cjjb ^ oUj jl isjyliJ til i*»jo> oj-V j*-Jl <j-9 j! >«3-«<^L> 
jL.jj ,>« tiji-'il jj^^jwiLII Zj4s?\ *U ijjji L*« JjLSJI J->b UU[j LjUj cujj_j 

JjlfaiJ Terminator c*JjlaJ| aIAj(JI o|o| 

3b! <GU <-iyu ojSU jSjj (> o^l J^^i jIjJj^I <>p SjlA^I iJlijj «uLj ^^-SJ 

_jftj JjUJI ^Jo &» iJJa fj£ joc «u-9j ai. [^£11 liftj Terminator ^j-tJl frl-^ll 

t^Laiojj la* . JjLSJI J>.|j 4^>o j^-j JI33 ^ ^1 oljLi^l ooL-ouwl ^jL* J-*** 

.oUl^jJi JL»ji liji-Vi jjjrfJwiJi 3j*3-i ybu »s (>j JjlfJf jLjfca) ^jji Sjii^li 

Jjc>J J^-oj3 5b! ^ jl j3j s jju»£' jl^jj. ^ JjI£ ijl LL$j v_tjSJ3 o_£«j J Hi I Jjj— . 
^jSJ M tSJJI ti^JsJI ^ftj - JjIS (_s^f rjSio <Jjt t5lj lift . JjL? oLi JuL^j JjLSJI 
.4*515 Sj^ JjLSJI J4.L BjLi^l jIjjj! ^i dUJj 451*51 <> jj^ -L. && ^a <-6^ 
Ji^Jl cj|j oISjAJI ,y 4ju-LUI Lji>J| oLL^Jl Ul £±y„ (SV) (^Jj J£-5Jlj I1j» 

: Bus t5 k>JI ^UJI 



rv 
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■MJuluiUI ^itjlautll : Jill ^uulaJt ^il^uti ^JM^^q u .: u "' l 1 











P\l_ 




^3^ 




Tormfnator 1^4*""^ 


j^SEll 



:(W) r 3 J JS4 
oljb)ll ^ ^jWI alfJVI oljjl 



Lulls' ^j .'i5^Jb j-aIc t-sL j^bo* j^ JjLsui tii>i a>4 «ju«3 Lojjlp j! c^ouJaaJ 

(\A) a5j JSAllj Ija .Go Down ULu KjAJI J**o ^1 IL&Jl i-jIu^I ^ jl-^Ij 
«u Jjtf JLft J*XAj ^j Bus t5 tiJI ^UuJl Jf^JI olj odLSL^JI ^j^I U -^j 

jj-i jljj.1 -uj tiJJI oSUUJI ju>1 












Js. L^ilj-Ui J^L&i ^ oMjL^ 6^1 Ui (^ ^h J-*" ' OJ ^V^' o^ 



rA 
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efijyi cjuuLaJ| c!il£i±j±J dua^o > J 9 [J| Jbu)| 



~a£+&}\ ^ 0j.3jj.jJLl jS-j^jjiJI 3^j>.| 0! JyU 4JUJI oi> ^j ^jfcJI *l_4J)ll oIjljvj 
3JiL*c jj>u*^ S^j».| cjjIS" _jj U^ I^J SJSjJLl kLjJSjJl f,L$J.I e-bl ^^JLc SjjLi JJal^ 
£*kL-J &J viUj *ltfi ^j Jjl£!| ^ ^jlalu j! J^ii* *yj. JLVa &l ULb dlljj L^JIJj 

<L>LUl jjLawJJ J,}«ojJ| ,3_4 £>5lsjL3 £jJ La^ (>fl*jj| Ig ,rnu J-^Cu &I oj ..^.ll oJ_a 
£l -i»o fj l>AJI lift sUjI ^j JLeuj (^f iotsl ^ £j-iu«. llu A Jl <> JaSLJI sJjjJl ^ 

. LlLu jSSI 90U0I J-a*JI 4Ja>vj »|j| (_5aju*o 

ctfajjxj| 009 gxiupi 

1*U. ^ KaAJI outf UK ^jlAJI <o pUil ^jJU ^jUI (^>JI j 13 ULS 

,y pJuVJL J il JjLSJI 5I J3JJ JJ_^J| 11a ^ .tfjjSi] ^ XL6 3 y>!3 c,H J^\ 
0-« 4SjjJ= J}1_>. £_o j.^Uj 6 I <>£*,, Bus (j-ksJl ySli^II J ^jll oli cjK..„«J| 

: o^Jlill oxia^kll 
j-ftj Barrel Connector ^#-5)11 J— 03J.I 4-SL ti^j jjU o>&> phVi .,,.1 <# 

: (\\) fSj J£AJ| 







jjuaJI lift ^j .jl.j^ jLuSIs I^LlSjl.1 ^yLuj ^ ^ '"LujjOSJSl oljLA^I 
UtijjusS 0^15" Sj* Jj-ojj <>j» J_Jiif £,_}_£; J^yt ij>.|_j JjLS" &[ J^JLJ 

J*->iJi oIjjI (.ljiKi-,1 JUjy Ui .i«^l J^»-jHl ^ji r idia~,L 
6- a^ji^i^i cij^i ^jjl 6 l*Sii ^ j^i ^ ^^ 6 | Cjh ^ H ixyjii 

J^ji) -uljih^l c&h <JJJI Repeater ^jJUl -uU jLk. jL^j. |»loW-,| # 
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«*uiLiiiUI ^iljlaAll : JUI ^iwLJI ^l£*ui -*£pq Ja^laittq ,a*MiU 



^ J^jt. jL^>Jl 13a o' <-^ HJ <r>f>y. (Y») (Oj J£aJIj |J_* .JjL£JI jjl-c 

V Repeaters iyu — ll »j — **l 

L*# oibLill J-*>j ,jJL* £o» J_«-J 



Weakened signal 


Repealer 

f Regenerated signal 


■KJiumnaa 




■S !JuuinjriJi 







4^3*5^11 J^-iJ^I obi »Ia>0-iI (> Ijjj^ J-iil £jSL» (jjHil jL^»JI <»|jtfKj_-.l 
Jjb? SaLu jiLa SjLfi)ll ,>j»o iilli &I .,.,.,„,. Jjb? Jjtf pljihi*! <>* J-S»ii <t5{ U^ 

. 4-jJI i^jll 6l>i*lJ £**-* J&iu J-aj c>J Jlilljj 

Star Topology cfis^=uJ| c£vjlixJ| J±uAJ| 

t5jU 0-^ <Ul, 0J& -P>H^I SjW oi **J <^JJJ) c/M J^«Jf 15* 
_, iLxw ol-^w* 'IjuJ UJ £-*# (Y\) pSj J&iJIj li» .j5>- ji Hub 4,4-6 ^JJaJ 

: { y^aJ| ^ILJI J5^fll JM3- 6* j*Ij Hub 







jSjj^l jl** 6* ^j^l oljL^I JJLJ ^ j^JJl ^UJf J-W ur- 5 
JS^JI lift J^j .KjJblL Sj^I ^(^uukjl 3>+*i lit!) Hub -Jl ^ J— ^11 
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cfiJUl euuUaJI cjIAiimI iaaao > J9UI J*mJ| 



■ iS^j* SX*^ jh^ "^^ 

^j ii£ S> jy (^>JI ^LLJI J£*Jl ^ d*U3 ^1) 4**»JI 4^AJI 
LmI ~u3 l#3l LS 4Jbu3JI j#P JjXiil ^IJiNi-iU %>tUl jjL-dl 4^j« ,^-9 J1*S3 
a£jlAJ| ^ jSj^ JS" 6l ^*> Jl* J* J*3 -^1 J** 1 ^ ^J 11 S J lj ?' ^^1 
^ jjS i-Jblj ^UJI J^JI ll» 6' ^ ^ 4&j* *^*i 5L = a » t»j^i k*^- 1 ' 
l^jll UODI ^ jl illi* .f**JI Sj^l olf^L-ilJ <U_«JL i-eliy is^LLSlI tH 
.LJ^l iS^UI JA^t., UbJI aja ^ Jkc tsl I* d^ (Hub Jl ^ UUAll) 

-Hub JL j3jj.i^il I Ja J^u t5JJI JjISII j! - yy&&\ »>*! Ju>I 6l J- 1 

»ytsfi\ Js\j tf C#> J ; i^JI j*-* oliLjJl JLXU.I j! Jl— jl &_• Ja-23 jL^>Jl 
.jplL?! Jk JJwJf &« jib 6? Oj^j 45-«I» J^ J** 3 J& 4*^ Sj^^I 

Ring d\ilal| c£sJliJ| JfuAJ | 

usAl.^Jl L^Jb Ojjtf ^Jlj» l5 *L»JI ^LJI J-S^-H **li ol5^-4JI ^ 
galil liAj .A>lj (ij5b JjLS" Jili- <> bw JuxD yy#&\ Sj^l o 1 J^ (4rf*L>JI 
uT^3^i\ \'jj> 3 Bus cJ l>iJl ^Ul JS^JI olj O&u&JI 6-e ^aLB^j oISjl-SJI fr* 
oljLi^l 4I jj>J LiUJI oI£ju3JI yij >LS i>JI *L>ftU oljjl j^j pA* ^ Jl*fc 
j^j, ^3^ J^ja* oljLi^l j-3 dlj *ltfi ^ a>lj abyJl J SiL^ ^ jsl—j 
-jSjj. SjLiiU \>y2 jf j^j3 SIj! ajIIu jS-^jl^ J_^_,LJlc| o-SL«j ^J ^_y X£j_JJU 

...liSJy 5iL»J| ^ 4^ i5ill JL^jJJ UJUjb 

•jjwlj (»jUV ^ '4.laA.o LjJJa 44iL> AXui UJ ^hy„ (YY) jxJj JiJJI 



£^ 
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(^hiLwUI ^IjtaoJI : JBI _uuUI ^l^uii _i£pq u .: Ui, ''l ^ftiol 




5J»j-jj 3jiL> 42ul&J — j j4J 



•pjrf 6' 6^! J^'j £}&& (^ J* 3 * l5' ^j-i* of J^ 4Jil>JI <Su_iJI ^ 

.LtflS" J&.AII ^b >&L« J5Lij 






,'V'i! 




«unlaJ| cjKiimILi c=!iLiLuJ| jjfoil Token Passing J| <&; >fc> 

Jl 'iiv^tu J^jtf ^LkII ^uiJI Ji-b oliUl JiUJ ^aSJUll J^IaJf jjH 
S <...«■ 1 1 ^ JLj jil\ Bits Jl (> i-* 1 * 1 J**}Li <>6 SjLb Token Jl) Token Passing 
IJA .(Ja2i jk»lj Token LJ o-£j 'U* 1 ^ -^ J* 6! Jj^ -"-aJ 1 'J 1 -* ir^ • : U i - >J l 
olilJl «u jsf^ (JJJI j^y,^ J** 3 (^ j*^ j*}^ lh Token -Jl j-jyti pi-y 

JJ.LAJ ^ ^au j\x> J5> lu £-*# <rr) fJj J^-^Jtj 11* .i*ji— jl vji-Wi 

: Token 



tA 
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efijyi eiiulalj e!il*i;itil cLoaoo > J9UI Jl=AJ| 




J>1 JusLiu 3jiL>JI «LSul jJ I OJJS ,jj 

Token Ji £j3ij _j»j oijjj,u_«iii 

,<U1>JI jj* Ujrfj*Ju »jSLj *J 



JI Jjj*3j ^ J— . J.I J jj).jj.a5'.H jl-£> of <Jj-^ &I-JI J 5 -^' <J^L> <>-9 
^* oULJl oia JL-jL a_j2j »j 4J_-«jII cdLjLhJJ (^-jjjjSUJ olji-e ^--=v. pJ Token 
jlfjjJJ J^i ^ ^^ jLfsj. &_« I«2L>JI 45T.; All ^ oULjjJI j_wj I1j» .IttLaJl 
jj^jjwSJI j»jl| dlJJ jaj .cjULuJIj 33 Jj ol_jL*ll *_» &lku-> (jUl oiy-«Jb Jj-^l 

J3 oULjjJI i| ^Jx Jj3 *JL,j JMS. (> J-, J.I jJ-y.ufll (Jjs J Jb oULjjJJ Jj&uJI 

Token >Li5L J«. J.I jjjjjl«U1 pji> 8Jj» juShll iui*e juwj -rd-*-- 9 J^ M 1 * 2 ^ f 3 
jt»-i «uJI £,li>o ^ji*. 4aJL>JU jjjlj Token JI lift JJ=uy SfuAJI jj* 4L*jj o-5 jl^jj*. 

.iSCj-iJl _>jic oliLu J«.jj ^ •p^j^SJl Sj^>! 
4i*iL>Jl ^ 5SJ3 J^jjfc cJj SjZLtj Token Passing jjyuJl 21^ oi jjjl-i 
J^SJ jjuaII |ia ^j .fr^yoll H*^ (jjijj Luyj <aJL»JI Ji>-|j _j^j Token JI &i a-*o 
.4*SUJl ^ Sjjj iwrv\ Jjj> ji. Y • • t»>3 '<&> J> jjJl; J 6^<u Token JI $1 

Mesh Topology c&Jbu=d| c£sJLuJ| J*ij>l| 

LpL. dlj juu L^IJ j^-ii^ ^Ij) l5 i l £j| ^liJI J^JI d*li ol5b-AJI 
.Redundancy Bji-jJlj Reliability •«LjjUj* , }I| ^ f^j J5U. jjS |»jjd (iuL^Jl HjlAJI 
S.j^J.1 jjjjjj^SJI 8j^->l «liu 5LsuU C)^i jtjH-^ J^ 6' ^ ^P- *^i ^f ^ 
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«*uiUii\)I aI)I3aII : Jill ^uwUJl dU^ut Wife Jo^awq ,o*u41 






du CLiISjAII 6JA V^J 3 d>^ ^J*" 6^ *iUJJ kjleStf^l (Jji-u* ^J OJjJsuoJll SjLjJI 

^^1 UUJI JSl^Jl £, OjUaJlj 33lyJL f j30-y t5 J S L h »Jl ^UJI J<^JI 6? ^N 

.Hybrid H»^ lri*jJjj£> j^SjJ dJij 







Hubsj9baJ| 

olfu^Jl ^i ^IjS jl^j- ^uoi 6 JJlj J^UI cjUj£. J*-l ■»«« Hub jjjkJ! 
j,oia^ -jAj Hub j-p* bJ giyt (\o) (J>j JSLAll-j II* .11***- l#i*8| ^ yJJI 



it 
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efisJUl eiiiilaJI dKutil *>a£» . J 9 UI J*mJ| 




: (Ys) fa Jii 
»jAul.i<» j»j Hub j_j>j li* j a L. V i 



Active HubsdJLoJ| j 9 laj| 

Active 4kAAJI _jf yUUI Hubs Jl XiSlt <> ^ Hubs Jl ,> (^Jl luJWl 
cjljli'jll Regenerate ^jSlj ji jJjj SjLcJ ^ J^u Hubs Jl (y> '^^ "Ja JjUj 
\1a ^ 3 Aj jj^S cSjJI JjJJI a^ij ^ oljb^II oi* JJtf ojU[ dJUiSj ILjJj^&Wl 
Hubs Jl 0! »±y>.j .Repeaters IjjSsJI Sj^>| L$j J_«3 ^1 AijjJJI ,>LLj J_»jo 
JjujJ ^Ij* \ • Jl A 6* rjtpy Ports ^Ijll & jj£ (J* SjL«JI ^ 'i\ &..**» o>^» 
£• JiUall ^ ol*>^l o^v ,y 4JI j*j dJiJ lu J^03 K. ,f.1b Bjj^yi oj_^*.^l 
ikiuJl Hubs Jlj li* 1{ JI J,l Sjj*w L_j23 Sj^>l UOjS (^Lu-i jj-c Hubs -Jl o'xj» 

.J**)l (j* (^£«JJ ^jSJ ^jSl^ilJl jLl^lI JJUA« LJ jSj{X£ £)l 1— d JsLO 

Passive HubscULcS jxcJ| j9laol| 

Jl* ^jJLc 3Ji»^ll o*ju JUj>j iJUfl j^c o-jSS Hubs Jl ,> £ IjJ-l o^ iJlS-* 
Jl oJjKj .Punch-down Blocks Jlj Wiring Panels Jl J3_» Hubs-Jl Ci-» ^ji-JI «i* 
^^£3 Sjbj ji jjl&j ^ *i o5 Jl fjjj ^ 3 JL»3l 1*3 cluLS" jJ US' J_«3 Hubs 
^f <JL*i >JI Hubs Jlj li* Joi Hubs -Jl ^ j_«j SjLi^li H-uj^^I oljLi^l 

. JmJI <> 0^3 ^ ^b^l jl^ilJ jJl<w sjilka 
lUlttJMj e^j^l gljlSlI c& ^jdl Jb J«3 yill ^ UjS jS^I Hubs Jl 
.Hybrid Hubs li**!! jjUJl 44I0 jliy Hubs Jl <> g^JI IX* Jl^j c^LSJl $_, 
oj^jj jUju jj»j o^l £jiH <> ^L.1 Hub jj*^ UJ -v^jj (f\) Jj jSJiJlj II* 

: Sub-Hubs a^J jjU* &}& 



to 
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AiMiLuiUI UiIjUlaJI : JUI .uulaJI ^i\£+ju -uSpq ^Lajq |Tjt"-T 



Ml* 




^^-^ 


Main hub 




Ml 








^M^ 


~~^$c^~ 




HE 


^Hii 


III 


^^^ 





Hybrid fc^i jjUmJI j*V ju. 
.Hub 



HubcSJJ cuiuilb lAJLe|}0 ei=y efisJJ| <^i|jLi«(JI 

(> J^JjJI ^ L^I.A>uLjI ,>£«j. Hub JjJJ-j ^ LfUc ^ Juuuu ^ylll i-Jajty 

£U33 lUuSl oaa Ol L** 4*\' -ftll ^LUll J-S^JI l^ep ,>jj J»UI (jaJu oKi, All 

.Hubs Jl pji>a-u "Jl ^1 j^l UaSl .u ^ur Lm jlSl olj*JJ &. j^L. 
^ JUA3J _ji ^ csi &I ±*1 (jr-LJUl Linear-Bus l5 kiJI ^UJI JS^JI ^ 
iii ^ -^ tf! of ^ Hubs Jl J)lS. o* f&3 JoLA ' *kSlf 4^1 J-***- Jv^l 

J£&ll ^j lift .<5uu&Jl ,> JjJjk* f-jif ^ JsuL"" h^ Hub Jb *JLaOll ii/}UlSJl 0-« 

^ Jsuis jj^. Hub JL. J*ai« jj* ji ^ <u c ; -jl>uj t^ill JjISJI cJ J*->^ (YV) p-Sj 



i*V 



,\, 
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efijy| exujbJj diKiifil ooaiw > J9UI J*mJ| 




: (YV) ,Jj jsa 
pjue 4_ll> yJ j! Hub JU J^oju) 

aji>ji bJl» yj Hub jl. jjis j^>jj 



j^Ip 1*1* ojUl/ill ^ Hubs _ll pbWLJ ^ S.u'uU WHjJI J^L^JI 

: JbJI -puJl 

Ub&Jll £1-^1 6« <3^>dJ 1+il.iWLJ 6-^ Hubs -Jl (jJ UL33JII (jJljII # 







djuuLuU| dxjliJI j£>LAJ| utu 4J}*9=J| <=!ils(Prk(J| 

'^xpOlj LaUIIj a^juJIj Bus L}k>JI : 4^llJ| JSLfU Lu^l ^-UJI ^J^l 

.Mesh 
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Star BusaxbaJ| dxoaJJ| a^.Al| 

JW J^Jlj BUS JaiJl ^11J| Ji^J) ^ ^ ^^ ^ ^j ( ,^ 

J£*JI OJ ^ ^j^JI ^| ^UJi ji^i )ltfJ 8jL4 y ^ ^ stgr ^j, 

6f ^}0 yJUJl J^JI li» J^ c>*3 ^ .Star Bus Topology tJ LiJ| tffc! »jj| ^UJI 
d*3> *. L U-I. 6jSS ^J| jl^ji j-s^j, ^ ^ ^, ol5 ^j, ^ ^ 
(YA) ^ J£A% li* .Bus JaiJl ^5Ul Jf^Jl ^ ,x^u3 M-^ Trunks ^ 

: ^.utaJl ^1 c5< ^| ^Ui js^jj j^ uj ^ 

: (YA) fSj Jii, 
Hub (hybrid) 

Hub (hybrid) 



Hub (hybrid) 




(^ ^1 j3>}^l •*»! «J3j3 J 4j| J^ (YA) |Jj J£3JL IUw=J.I ILLuSJl ^ 

^ jlyL-}l £>ki^ .j^l jty^l oj^U JtfuJJI ^L, JU c_%UI liji jjj* 

jJ^j^JI Sj^-i 6 | a»J *<UUJI oift J> JJae <U Li.jL*. Hub ol jJj li» .Lm JLtfu^l 

C)\S JJsuJl Hub Jl J o? US' .Lm dL^I ^ djjIS ^ ^ Hub Jl 11^. <JL^UI 
Ujjjj JAuM Hubs Jl oi+, UaUI Sj^l ^>. of J^i- tsj-i-f Hubs _. 'yu*i» 

.Lu JLxJ)ll o* 
Star Ring c*j&bd| cfi^aJJI tfiJLdl J^juy| 

lUti\ ol**SJ| bl^f <u1b jlk, tsUlj) t5 aL»J| tJ **JUl ^HJI Jj^J| 
Ua^s Star Bus ^JaiJI l5 w t j]| ^UJl JS^JJ ^ ju> j| L*,L3* JJw (LuU_* 
pi, JSLiJlj lij » ■ t 5 a rf i > J < Bus Jl jf 4aJL»JI ^ >Lalii 03^ Hub Jj*. I^S^u o>£rf 

£A 
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cfijyi euulall c^K.nftl *>a£« > J 9 |)| JtaiJ| 



: t5 SUJI ^^^1 ^Ul J5^J| ^ jwio 45^i! Jlio UJ ^J>^ (\\) 

: («) flj JS* 



^n 








Main hub 






p^f vX/Q 


"Sltf 




\jS>Sft>l5s£^ 


& 


*fi 




^V^pP*^ 


X- Sub hubs 


9 


*fi 


W 


^•^2^^ 





„lWli^*UI 



Jl J**>3 JLc Jjju JaiJI ^Ul Jf^JI ^ j^bO ^all 4_k>Jl £jij>Jl 

Hubs Jl 6l 6*> <> <>^l ^»JI tPM J^ 1 (> S^*^ 1 ^^Jl le* l« Hubs 
}Ul£« ,yt>J j-JjAJ JM> (> Lw iLal* o^- 5 irfiUJl ILj*>JJI 4&t .ft.ll ^J 8j$_^1I 

.^35^ Hub ^jLs 

Peer-To-PeeraiU-aiJ| dfujii c*JiW| c*JliJ| j£u&J| 

i£*A (.aiOuu S^jjJL^JI l^IILI ,> jl; jlmJI $t J*ai)l lift 4jIjj ^ LJj-Sj j_»J 
J5^JI JM> ,> LoU aXw c&h o&lAJI <> gjill lift JJUj .JoU-JuJl jlj_L o-» 

^ ilaJKo jf pjU. O-J^ 6? 6*^! l*Ju J^) 4*^1 ^ 4jjLO« 6j£ 3^i All 6JJ» ^ 

UI23*. jJ*. 4iuA)l ai*J LJ 2kUI ^UJI JSxfJl 6.1* dlJjJ (^uSJl Ji.|j cuS^I ^ 
jl> 6- fc+AJ J&IU ^UJI J$«JI UJ ^ (V) fJj jSLAJlj IIji .U j^ Jl 

: juJJ-juJI 



£^ 
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«*hjLuiUI ^il)la«ll • JQI ^jjuUI .blSpii -*£p<) IrtrfhVig *a*ual 




jl> ix i**iJ ^ttdll ^u*ll J3WI 



rt^intill cjjujLoII c£<JUjJ| Jf£auLdU| ajaaj 

liA .Lfj jJj*** K^4 Lli| jj3 ^3J| SJaUl oUj-LL^? v^LUIj J-Ajty J>\j-A\ 
: Sj^Alt l-ju-UII ^UJI Ji^JI jLl3.^ obLij^l ^ LU ^ (Y) fi> JjJ*JIj 

(41*4)1 Um*S 4^11 JSlrffll vj^J «^>m 




o, *juJi ,> jty m oi* 



^u ju ul~ pi, 6 I 



^3_S^ oiUUSJI .l,iV1 ....I • 
JLUL 3 45...A)b ir -L-Sl 



Bus^k»Jl 



UIS3 !L*jill r UUJIjJ>i» 



Ring c jaUJI 



o« 
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cfijyi euulaJI ^K;tfil *>a£» > J 9 (|| J*aal| 







9 



^jS^ll Bjb^lj yyi ibu 



*' J-^l 6^*i *J> < I I c>-« • 

Sj^f '-uL&ij (iltuJlj JjJbO 
. <5-i ■*■ .1.1 3 ju jl> jj^i-uS" 

L-JI-^ J— *> 4^ — 5ULI <>_* • 



Star tJ «*sj| 



"UK, 3<i All UB| 4^.l-.c • 

^bbo UJj5J jjij ^uli 



J^(j_ll plfeu-Jl aA-^* 

.Redundancy 



Mesh ^kpJi 



|B ^iil aj*£o asj^ as^L a^Lal a,.l rl aJL> euulja 

jSj .<^%« i*^ isU^lU Administrator &*j+ 3 JU*i ^jl»j L*J dlUl &_• ,JJbu 
tfjAJI bJa JLel p*> 6 tf Jj ( >L^I jl>L j^ ^ ^ jjj JL^O JJLA3 

I** J ~&y^3 l*w* Sj k> ^^ W oSj Sj^l afcttJi 0I3UI J \ja~* 
6AH* (J JU**il p*> ^ ojjk-Jll SjI^JI 1^(3, <> is^ili 6 <^u ^j .L-^JUcf 
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<MjuUmUI ^iljlsuJI : J\|| ^uuUI ^il^iii +£ft u ,l u Vh ( 
; tfjAU JUJI p)&}\ UJ ^ (n> ^ Jf^Jlj 1^ .^g 0JlJ! . ^jj.^ y JJp 

: <H) plj Jt5 

lijiJ JJI»J| i«,ljjj y^UJI gj^ftUI 







UJ 



f^i ^i p-w 1 * <yv^ ul»Ji »J* iP jJtu» ijjuk. a! (^jiisjii _tb^ Uju*s .} a_,j 
JjjUI *U*i ^U^ UjIc dJJiS- .jjo-JI felfb ^LtfJJI ^4 p.^.y, ^^jua. j^Ji ^j^ 



US oo^^ 1 cjIoVLm ipU. ^ ijjt t8j jj-jiUL* J*J! jrf.ua .J5L3JI o_o a-^JuJI 
g*y ^ lift .ISTjJJI oi$J 4-i>b KjlA jhhu^Oj pjfc $| ^ 0^1 '*'" oj, 

: jytui ajju^i 4ji* yiiL. jioMi j*Ji jU>i 1*1^ o* 65^. ^i ijsa\ dU 

?*5u&)l od^J «L>jj23 ol 6^ olSudJI ,> £jj tft (>) 
j»jUJI ,^1* a&O <5^i • jjJJ-aUI 25^i • 

?j2»JJI oUUI! ^yj Uu*U» o-^J ol 0^ ^li#ll J^W< 6» £^ i5l (X) 
jj^^jJI • (yjUJi • Bus ^fk^Jl • 



l /l»JI j^^JJl • 



c^l^,*^! • 



L5 



ki&JI 



oY 
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efiJ0|e*mlaJ|cil£xfiya«aiD»j9l)IJtoil| 

: Jgill Jlgmil eLLpagoJI clLpJII 

iKiaU 4ju-UL ILeUj UU3 ^ jl UU3 Lki- LjL>1 <lJ ^--J Jlj-JI IIj. 
43? pijJljj .»jL> J* jw^u 4£vi jlaw oi J-stfll o» 6^i j- 5 "^ 1 4A51 — uJf 
juJI 45u-ij <w o*j JL>JI 0S3JI ^ L$J£ iSyUI ^ oalivii I**-. JaSfl a>^ 

j4P L^JUjI alj Ol iijJL>-aJI 6* CjUjJUII 0» oJuu &\ .ir>o Jju* U 4iLe)lLj 
^ JmuuG *£jl$ 4*131 JuUI ,>o 4j| Uft J34J pjjjiJl J* .lij- J£Aj 4^ju3JI 

SjjuiJi i^jj of us ^yJi JUcI ^> j jyijUi j*ui i^l** i*j&«j pji&. 

O* j^iSu J-aif 4£j-JJI oi* 03^ 5JW »j* (^J lij^l 6*»^" Jd-b 3 c^-* 
.• U Jju l»U JljIjSII ^«3J| 4*jL>J ol ff^" 3 ^ ^aJI JuJJ JuJl 4<u-i jLwi-l 

: LfuLiJI JljjuJJ d^bgaJI euLpill 

LL>I x?y *i 431 i&Ji U» JjaJ Jj^ll JljJI ^1* 4jL>}I oU> ^ UJ5 US 

^UjJI J£*JI jl Bus t/ kiJI ^UJl Ji^JI ^ j*w 0^ *UUI otJjJJI 

^ JaSAj tfAII ^Ull Ji^Jl {,[ Jyi jjuall 11a ^Jj Itr fe3Jl ,^*1JI 
45*^1 SjUJj JSLill Jj> lUj+J dUjj JJaSl jLuL>^l jjuL_i tsj-j^ Hub 
J£^JI ^ jl«*3 Si^i ji cj jj^bj .4^UuJI JSb^Jl o-i £jUI II* Jli 
^j23 *tf gj| ^1 L«JUl31 aj-^f-j lil£3 4i2J l>3 UjLj^l 6i*rf Jt^JI ^SUlJI 
Uf .Hub <ji L^jJi,! ^1 L>i> jrf—HJIj J^Liil J^ 'i^lSUI olj_j« 
II4J V-^ 1 ; f->rf^ ji^i 6j5^ o? J^^JI 6*5 j^l ^LbJI JWI V^lrf 

(f) ^>J fejoill 
as+iiJI ggd yibLil jUialll oc dupLdl JsUJI Ja a^iLsoU aJLa ciuilja 

Jj*L-3 jSi dJJ L^jSIu, ^1 oU-jUL o«2u-3 of 4^ o^y^ii 11a ,^i 



or 
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«*miUUI ^iIjIsaII . JVt ^uuUI 4lS*ii +£& "-j 1 --'-) *y 

J£l2u> i*jja>J j-iU JSLij ifjj^ '<Uu«jil oLa-l»l>.J •ji>0 *i <5uu4 jLU»-l 

.joL> (^Ip Jio3*j 4£uufi lolS[ ,j*Jl-uj £^JI Ci^i 

0* jc^fl ^l oM£i«U '<U£JI oU-^lijJl olS - ol Jjfc jjuJI' IJuft j^Jj .UU3 

UbUl jjLaII ^ ^l -Pj&u^l iy+sfl jLAj I-j_«3^ ISuuAJI ^iVl • 

.'iS^uiJI ooiL Q-jLoHl 6o^5U JjUJll plj30u,}U 
j^-jaJI d>-» jASil> ^ - j A«j S_»LaJ — 1 jjj.,x 4.5Tj> All a.(A- A > 6>^ UjuLsj IJ— a 

^IVI J^JI ^3 c5 l*» iUv ^3 *1£P*3 **&** 63^ of 6^i cjilSLUlj .oti^J! 

J5> olo '«l5aAJ ^^Jl ^LfS'Jfl JjcjJ of 6^ ^1 ^UjSl <> J*1*JI >iJLi* 
^ Ujflj lift JaiU3 I^JU^L KjuIVJI JjujJ cSJJ^ Lm JJa* 4-j liJus^i ^jJ** ,yljw 

: '<U5uiil ojia Jjd 4J5UI cjU^IIimJI U^ yiijwJ 

jip J^LSII ^Lfi of Jl (iJJrf I*. ISuuJJL cj^I£J| j*.i ^ j-^ ^jj^. # 
lujj^l oljU^J Jltfji ^^! JbJLj jh^I ^^l *^l 0lj2i3 ^Si\ 

.hSUi KjuiJI J*^. Lm JjLSJI lift ^ jjUJI 

UU! <U*-e-j3 |0rf (J jl j3-3,u^JLi IJlj*. L^jj^ jjfi JjI5 JUa o>^j o' 6-^v. • 

et 
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efiJUl c-uiilaJ| dKntil O0&M > J 9 UI JauJ| 



j»5 ^j jljjj^ll ^ sPjyaSJ^I oljL&^l i/«3 j^iJI ^Uj (^L- ^jl> t-L^j 

Js^il cih ■-.!■■ All, axaLAI oll&Ajl // 
Hub jjtlc aaicoll ijubfJI 

05 W i, ^ ^ H Ute j c ^J^ jsm el ^ 



: HubsJl .-u,.... <±.jl*3 jS ^1 JSlAjJ 4J&JI 
Lojucj cjIjSjjj^I jl>L 4-»l> SJLsj LU-m>{ ^ Hub _JI < 7 uL.yuL> £>i <>£«,» # 

.UU3 JLai^l li^ jihjj ^ Af^iJI ^L ol 6** J IS^AJI 
6» *-iS>J3 14*51- ^jlAJI J**. JLuJI Hub Jl «ys ^k^ 1 J 1 * 1 - 11 t 1 -^! ^ 

lIsluU ob Lj|q..y.lL^ araLbl ■••"« -» n " 

Lfidlil UiiM 

^Suy ky 4<uA USIj 0-^3 t5 2i>JI ^liJl J-5^J| Jj. x*-*3 45j_A ji 

Jti\ 4*UaJI cil^L-ftJI ^ 11a .0J3. J£Ju J_»*JI ^ JgjU HSuuiJI 
jj*3 JjISJI ^jLa3 j»ij Uja* -LSI jlj>J Token-Ring x^lII vy^—l j»o>0-*3 

^1 4^3ii>Jl ol£>-AJI ^j lli .cxJj, JiJu J_«J| o_e <J3>U ^...All 
,y Jj^JI -t^j 3 fk "JJ* *ji J^ Token-Ring j^lII vy-*' fj*a— 3 



00 
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«4wLwUI juljla«]| : JHI ^uuUI ^iU*i2i ,*ftiq u ,l u - : l |S) ^ wa j 



<Ou|jaJ| Jzao (tbEujloJI 

: JLUI ^jlVJI ^ 
U-y^ (.IjiWu.1 ^ lljj^-c^^i jiL-Jlf L3M5 6-* uiJbj IjjJ^ a£j^ 

IS^ill ^ l, jl , ,i o, » o j»Ij«. jyJI oUjUil Ljj 6>^> 3J-h» '-Uiya-^l 13*f <uJLe v 1 -** 

U£ cjU^uJ,! (> 'iAbJK« 4js^*^» oa>wi J5 ^J ol£ jaIj .43JJJI cjLcjj-Jlo ji_*.i 

-bu. SjL^j>o Sjyfjll *«LJLa)l Hiljjk-.Ml ,> *y>- Jjc>o o.oivi J£ alS J«JI frliii ^ 

.£3^1 ^ ^ ajm 6jUUJI oo-»-5Li ^jl»Ou,^j 

jjij ,^JM JJuLw .iPl tfjJI (^oJkAJI Jj>> 'ili-iSll JrfljJu oS^Jl ljjJu j^jj v^IjlJuLJII 

O.ti dlJiS .J**J| ^ <uoWL*ll jjLaJll p>w>j jjuc jl»Ij3 o* *i*>-ljJI JSLiil cy> <ii-Ji 
o^I* J51s fjj-^^ pi* 8 * I p-frf^ rr - **' ^-**i iij-*^' pL»jSl ^ o^LoUJl cw-ft^jll 

l»5j>aJl 4JISU1 ^-jaJ StfjAU 4jjuMJI j»lkij dji^i c>i*j ^iJi jajAsII -^ U <y 

Vgaj-iib '«U>Uk1| C1)|juu«u>JJ J^ajJI ^ l<}^« 

?<»*JiJl lln ^ 
JgUl Jl^uiil a^bgoill a^Lppi 

Ijooj 'i2iJI ,y»j JuwJl ifi^**^ 3w. U p»i CJjJii jJ iS^All of £-*l->JI 6-« 

on 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



cfiJ(j| ejuulalj eilfifiid 00000 > J9UI J&*l| 



ft*. J Sj^iJl SjUjJI J! 4flL^b 4<+AJl J»Ij j^U JS" ^l* JLe oULII 
J-wG j^JJI oUjj hill ,^»^ ^ HLJLJl SjLjJIj 45J-AJI J-WJ jj>il 
JUJI JU^I (v»^J Jju-U, joi j^-juJI 45^4 L ^c»- dJi J_^...45ulA1L 

ijiiLill Jljjmll curiagoJl clLsIII 

a>i (.lo>0-»^ AiL^^L Administrator 45 o&U j-io Oas*^ f j ^ ^^i 6^ 
tijjj U. ClientfServer J^jJl/pjIiJI g^J <> ^iJI olS^JJl J^-W 4_Jd 
jjUdl ^ 4^-Jlj oU^I l>UJ, £. *£xiJl ^ l<£>» ^1 i^ilS^l >>L) 

. s<.Ai i ^ dJjiAli p(-»ijL,5U i»-lall 

liJLUI JI&uJJ cLLabjoiJI iLpiJI 

.jL> J^>j ^ Jl»S*j 4fLi Jl JolJ-JuJl aSjJ. It* j&Cti\ oi *4* «iLft V Uo 

IL^Ij, ^ u^vi JS J*^jj tfjAlb J«JI r UU ^ jtfll pA* 4J c>S*- 
.SjljjjjJI o!>L^I ilo «• S^USj JoboU JjJ^I Sjjj-w o>L>Jl jj^jUI 

.aSjAIL J^aJI 3jlJ ^UwUSl oli-aJl j^uol Ul> (Jjjj-i j^«ill lia ^i US 
j-aAj «~ejJI lifcj -rb><JJ 45-utJl SjIjIj P^iauu JjjJ <> <ll» Jj^I j&j*l)l (>-SJj 
»j (>j 3£ju5 jl iolS"^ jIj*")!! *LL5l ^ kik>l.ll Lj^aIj Sjj^ (JJl^ LU 
cjU>-_jJjJi5aJlj i«ib ^Ijj (^yLe I^JjSj &i c^LSulAII ( _ s JsJai** ^jLe ^.x >■■..,«> 
j^ic SjjiSJl fl^i* JS (jjJ oj-S-y J^" v-"^' olfuJi JL>* ^jJ 4jLja>JI 

^ l»ty m SS^iJIj 5.U.1.U Sj-^y. 5 !!! JJlJ ^ i^ljJB-Jll oljayttJl £_3y 

LjlSfiiill h.ih -iti cidJbtiJI iJsLWJ ciJLa ctwlja 

Ol US .-b <SxiJI lolSj Jljil ^yii JJ*H\ y* pjli. J^ WJ...II I,>5yi a£juAll 
Jiwb <b »USJI »jIj>JI ^ ^jAjuu <_S JJ( jjJJ <«lfi Sj3«o O^SJ ^ LiyI dJjjL^u^ 

.v-ju*Ldl ^UuJI JSx^JI j^jajj jLjii-l ^ Uyl Jj^L^ US *^i All 
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iMiMlwllI Al)l&oJI : Jfl | ^uuUt 4l£*w <^£pq M>uq , -j — •» 



■ -- ■.-•'■ ,-.■ ,'■':',•:■,■.,.;"■ '.I '■■■ l i l .'a j: ',;■:' , ■•- , ,y''i, if."- - ',*!»< ■J'^ ,TTr'?i ' 



.<U Ai^JJl I.IS1 Jljil gSjll g, v-'^j (iJJl jLl^l jl^»o (•) lu^U 2-& 

*)*)l lift LUJ J 4>k ^JjJ jlSt ^li, &jStu ^1 XS^uiJI ^J jjl»0 ^j IJ* 
jxjJI li-» 6jto (J ^wJJ-jJJl 'iS^i L^ji oj3i.| ^1 VL*H\ jj* j^l^o oi Oo*2JW 

.£^1 ^L L^ilSl jfjJLI i£x.iJl 2*0jS 



JJJJ-JJJI liui 



U»^£ 



;7"iff?T JW*9S! JP*f' ■wfl^rp'W^.xfl'a TO,wfcWp'^(*JtK' iyi^vBa'^BK'iSS'? 



jg ^m^Mra^Mte 



.UBWE 



©A 
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cfiJUl csuiibd| e!il£>)>iil Jtoaio > J*UI J^l 







r J 



aJU * 



S>*^ J>? •aL-l.H IjJAj* f*i-* ^y ( ^ cr*J **# JJI J** ^J^ 1 

?4j>SjII •jIj&ji J^ isasJi doojuw ,> (n) 

jJJJ-jJJI KjlA *3l • 

oL»L*» jjJi*j ijJjSu** J>y ^' i*J ^J*J* ^J fr*** ^^ ^ .&H J* ( v ) 



r 






o^ 
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a*uiUUI ^iIjUaJI ; JQI ^uulaJI d(£*iii ^ftjq u j u -"l 





(»") fi& J CMjolII Lie LfuUJI ,>4»l 

I&jjw klfJI cju|y>j| Jrfl>Oj JL^J>Jj Ji^ ^jJ dUcL-3 i^JbJl 3,1'>,.,„^I 

: pjUJI J^ j*irf a^jui Ji-b J**ll 
: fcudJI ^ L^ r Lj*J| r j|^>JI JjKU ^1 flfll JU fU (i) 



V 
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efijjjl csuulall diM iaaZ* • J9UI H 



.oLjWl jl oULuJI y-iJ <> Uv*J c>* jtfl jj*A t^^^ 1 C - ^ 1 ***** • 

.oUlgJI JiPly m J»L»uJI • 

.oL-SUJI JL-jI^ J^tt-I • 

.ckLjUIIj oULuJJ »U oji^ • 
?&*l> ^ «lj^V 3«w* Oi^ &dJb Sjj^jII ftjj^JI 04 <>uu i>(Y) 

.11 • j«5 • 

\ • J! *V <> • ojl^,^ • 

W J| «\ 6* • »' J! U <> • 

£*(>• ^ B^uio p! *5a4JI J->b J>5j4 £**$♦ Ji »jlj3JI J-jvjj J-» (i) 

?45u&iJL 0«l £«$* ,jd »j|j3JI J* j£*^ ^Jd* 4 ' J* (°) 
.11 • juiS • 




n^ 
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A^wUuUI ^IjUaJI , JU| ^uuUI -jLS^L ,rf,3, Ja*b»^ ^mo3 




^UJI JS^JI j^jjnjj j\^>\ c* 0&23 ^ Jj*Lu«. 6Jj*iII <> *->*JI lift 

.((Y) (»3j Jjjj>JI <y UUj^J ^1 oUjjLill £o ajUalb L$JjL>JLa»l 

iSaJJI iol3| Jljll ^11 £• uJU-Uilj c^jJI jLj^I jljjju (•) JL*iUI £-i 

1*1,13! oljJll ISjAii jS^I L*li» &&»> tiJJI ^M J4wJl ^3 JJ»J ^j lift .<^ 

*UJL ILaliJI ob^l jdc dUiSj ^jJaiJl (J w t JJI t5 i5^Jl ^LVW 1-liJI obL>.^l 
^■j5Lw ^jLfJJl ^j LfJjs cuLoo. j^lll jLcSlI ^ £>jl£! «i ^yiUJl ^yO-^i-H jl^d-j-H 

.ii.UL>^l c*> jo* ^i o~*>u lS-jJI i* jlaMl tj^nJl «-^Jl 








"\Y 
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cfiJUl eujulall c&\±*M h,aSL> > J9III J^aI| 



:lsuji jsi**ji aits' \ • Jl ji* £>• 

>t5 2l>Jl ^1 ji ^kiJl 1 ^JJI ^Ul JS^JI \\0*J*\ 

l5 LiJI ^1 ^Ul J£*JI ^ 

?afeSL jou ^ >asy <u fco&Jl kill ^ jJJI c^li J* <r 

.^ibJI ^1 jl ^UJI ^i ^i^i J^*Ji ^ 

4j ^ jJJI ,yudl J>b fcudJI oibLSLI oljUUI j^J>» J*-JI Ch» J-» (* 

>tS aUJi l ^ t jj| jt ^i l5 4^sJi ^Ui Ji^Ji ** 
. l5 ai*li ^Jl jl c5 tJJi ^**sii ^UuJi l&*JI ^ 

ILjilLJI J^WI WIS V 

r 

ij&if« u*j! 3JUJI ojj» ^ -y <n> jjj Jij-Ji jl* I4*y\ cou jj (v; 

ftja J "fju" (1) £, JI>J! Jl» 1-te$\ ailSjJ Ul .(A) fJj JIJ-J1 

C ^*JI JWI l£*JI • 



ir 
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4hiLwUI JJliUall : JU| ^uuUI JX+tit -*£pq u.u--^ nJ am1 

.jkiJl ^1 ^UuJl jf^Jl • 

?^UJI OjUbVI o*p 60 fcoSJI &hP SjUJ LJU* SJj^, j« (A) 
. < yii>Jl ^1 jf c5 tiJl t5 ^Hl ^HJl J£*JI juJ • 

?6JyJu>JI 

■aJU • 

,>*j| ^Wl Jf^JI . 
45 tiJI ^>JJI ^UJI J5^JI • 



■'!.'■' ' ' ' . ■ ■.,*•''■■■' •»' »"',i\ i"i.'l>," i, "f • :i ':;'' , v'r' : ' 1 ;:'.'' "« , :'v | ' |, 'V"F ■ " ' l:| ; ;-. ■ 
• WWw fjpwij ^\*^tr'j ■\j*i&^'' i *tJW ','■.. ^"J 



obi^yi »i»j J-^i ,W> j-^i ^ Mfl>* 



nt 
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efijjjl euulall ciLfxuld oooao : J9W JeaiJ| 



ftp j! J^-b JUib fc*y '^j* Jj&I^ of ^*** cJj 
lH *Jj| JUJ\ J4^l ob SiuuiJI >£3 3Jl>JI oU» ^ 



no 
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mmiLiuUI ^Ijl&aJI : Jill _uuUI --f'^iti -ijSpq Jbrflauq r^"*" 1 



Jl CH> rj'j^ ChP-^^l *>4*) Oj^UoJl &^&U iLuogJL • 
^ jwUSl 0j& ,>*JI L PUJI J5*fJI yyji/ol J*> < V 

.jl jA\ ^ tf * Olio 6 jS* LS J*WI ,>*3JI ^M J^JI 
&*&JI JU3AV Ijto dlij JbAJI ^L^JI JSLj^JU^ laijUU ^ 
0-^i 6-*^l JLo j£*t JJJI (Hub Jl jAj) 0*03. Oil* JIp 

. j^ji ^Uuji js^ji oij obudjr^i^ 

cajIj ^SjlU JjuJLj JL£>« ^l& «S)U» oj ^ ^.Ifill ,ji • 
oJ^d^JI ^jUUJI «UU^ %S^JI'BJift oiUlS p|j*OJ ^uto 
UrfJHJI fcLdUJ ^M J^J! jliM Ol 0** UUJI olft J 
.Ejjj^JI fcLjdJtl SjuuJL dJUko £2>4 otf IjI 



uJLill ChjoxJI ij-inlo 

WLJI JLftlSJI *l>^l JM-S- o» l^jle Jj-wJI |J ^1 oL^Wl ^ *lL 
ol v-^s! *-iUM t5-s ISfA" -k^ *^A« g|U3 ^^ ^Ij Odj^Jl IJa ^ >JJI 
.L<J ^UJI JJS^JI ^J, 3 ^juAJI ^J o* J* *J*J ^ 1)^1 4)jJ >j2 J3 o-j^j 
ol Loi" ajl_>. {S J* Jj>mu Jli\ ISjlAII ja *y J-«flI o^f JyJI 6^»t) Oo*^ 1 l^* t^j 

.^y^ly.^ Ji^b J-&4I 

Ji-tnlliJ-rnln 

: J^euUI ll*J J^L^I jlftfll u^pUs o^ WlaJI J=&JI JiL&- ,> 
JJUJJ iS^ui LbU o* l« j3j)u».fr.ll 'oj^j.-i hu^jSl cjj! ^1 4^-U^I v l^-,Sl <• 

oLj^ojjij l^jui oLj^faij ou->ui f ij«u*i ^ ^juai ^ ^i j> 

L/ll^ ^W ^^j ol5^AJI JLSL-ii o« J^i >-»' ^ ^N 3^*J| 4£xA)l • 



^ , ^ 
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eSsjyi eiiiiLalj cjISntil aaajaa i J9UI J±aal| 



^j Lu iLcuil 44UJI ol£^2JI & vy** 6* SjU WAN 2*-uil 3£*AJI 41 

Sji^A^Jl .CdISju&JI OJA JM3- <> liiLjkil alj- frCw l ^jJ ISjLMl L$J <u_J 
^ ^LyLO* jj^xmiJI Bj^j-i 4J15" Ol JJ>u JuJLI— JuJl i=jI£ju2 <> 4iuu5 ^1 ^3 ^ 

iJLxUl <j ->Sl S>^>% l^UJl jjLJI ^ Ij£oJ j? j^^l S>>}U dJjiUl 
y Clients «-!>Uc L^J* ^itufl Siu-aJU ILLaail cjIjj^jw£JI ^L Ul .Sjul-AJL 

.AJliAIIj Sjj^j.y.1 »j|^>JI Ifro.U) jJill jjLall sJlsOLmU ^j olk>io 

^uji J-s^ji 4j_c jLk. as^a t-sL ^j,, o<ii- s>^ csjUi J=uk>oJi <d 

(J JiUJlj yLiJlj (^JJI : ".LpUJI JSU^JI 0-* ^ U ^i oujl JUu» # 
OjSS ji (4£LuiJl JA-Ij o^blSJI j»U=u) LoU 0}& 61 C&i ^M J^L^JI # 
4suJ» L L^jJ (O. jS^I Sj^l f J^i ^1 ^LUll J-itfJI ^ & 

.Jajifl A>lj JjIS 1 J!)L». 0-o_j '<Ljk>- 

.JjISJI ^^v ^jL t L^J Sbi vySTp ,_JkD '<uLiJ| IpLJl J^Lj^Jl ^ 
Hub Jti> (> bu J-aB ^j^AJl Sj^>i oi J^>J (j^JJl (^SUuJl J^hJI ^ • 

KjAII Ji.b ■p-jrfjLolll S^^i iiL^ J^d^ |»ij ijk^l ajSUjJI J/iLtfJl ^ *• 
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«*jjjUiUI ^il]la«Jt : Jill ^muUI ,al£p2i +£fr WaaOq 



j^ Token-Passing j^aJI a^ .jAju,| t$A)| LS *L>JI ^UljJI J-S^JI ^ # 

* * 

A» Luklo (>SJj ^s-oJN J^L4p (jJ LtjU Ljls-ajJ ajLj jj^jjuoSJI *0)_^>.i £>f 

i iaJbJl jjuc j>-^ J>$&*£ <> cjIjLuJI jj^w ojjj Ija .LjjjSIj jl Lj2l> Ljlup^? 

aiU^b l»jS> (^v. '*S+iA\ jj* olJl^jJI ^ J«u>J lpbi»aJ »ij Hubs_lf # 
^ .^xAJb Jkc tSl c*^ 6* uj>.[y}\ jljSl j^j^oJ J-c J_wO L^l J| 
l^JUS'L KuMl Jjc>^ <>) 'iSuuiJI CD-IS' a>i ^ JJ»e ji ^-^ i*>.a». jii *_5 



*\A 
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faiiw 
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efivlUI eajiiLall ciKnfi jjj: ciLiLuJ| Jii JJL1J9 > c*Jttl| Jtaol| 

cfijyi cWrxl| c!iI£uj£ij dDa=iiiiiol| cLi^jL^JI 

IjjLLJI JilLflJ UuLfS (Jji-w ^yLc ^y-wLl J5_Aj Jujju—q J_«aill |j_ft jjj 

.Lw jSjjjoJlII Bj^j>.| J^y <_jjL>I ^ a£>ru ^jill J^l L_j_~<l>Jl luLSulJJ iiLiiUl 

J-wsy ^ > J_>Jurfj ^jj| Cj^ULSlJI ^Lft *j*aJL (-aUl^ J-jaill <> *j->Jl li» ^ D->Jj 

o^blfUl (> 4it&H gyi\ L3- a^L« •-*>-• ^ ^ ^3 Lm > jfyj '^ s j-fr*l 

: (y'il ^^le SjjaII dLJ ^^SjL-. J^juUI <> s-jjjJI lift iL.ljj (>« (j-^-uj o' •*** 

J^IjuIIj Shielding J3JI Jio oigLSJI ^LfeJU itujjll oUlk^all JL.^0 9 
.Plenum ^x&dlj Attenuation ^JA>uJI ji ^ajJIj CrossTalk 

v^jIJ Jilll 'iijjt.j Broadband *_-»I_jJI (jjJl ii»|j J2UI ^Ja ^j_. j-u)**-" ^ 
J5U £j~itiU oUjl»cL^I jjjl>Oj iJj^ajJ 3iL»% Baseband ^.icIaJI i^aII 




eJ^LSUimiUyielsuUI 

Sj^l J**j3 V jL,f 6? J^J J^l v*- 1 ^ ^^ (> t5 *kJl *^JWI ,j-9 
S5^bJl _^ Jilll Jx-j J3U3 ^1 o!>blSJl jl dbL^I pbiaj ^ Ji#33 L. j^.SJl 
la* ^ 3 .aS^JL Sj^yi jSjj^Jl S^l fa i^aSJ^II v^ljLi^l J_^ jUij 

o^LSJI <> 3jjji1.j S^ ^Ijjl J* J^oJl ^LSUj SUjj >l| o-» <lJI J3JU jjuaJI 

6* ***U <iJ^Ml c^ 5 !!! ^JJ^j UJjL>aij Bjj«iil oLikUl jjl»j d_j_;^| 'xj> 3 
D**fil\ olS^AlL ^3 j^>J| B>t«J| ol5^u3j| ^ L^l^ j'Sl ^.j ,L»J| c^l<^i 

Beldem 4Sj^i .Sj^aJl ,> Lc^j UJ u^ 6 i ^s^ o^LUJ Sjj^I djjty 
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OrfUtUiUt ^jIjUaJI ; JVl ^uuIaJI AlS^w ^uSp 9 la^laiuq 



L^l £\yft\ 



g^JLtf jIacU iiul3 o^lfll ^jlrf JL^ ^ g-rfljJl ol^-4J| tsa-^j j^tf ^1 
D l ^ Ji>JI <>->Jj ^1 J* .oiLLSJl o-o ^J YY • • 6-» j^l JLe J f " V 

Coaxial Cables l^-^ JjISJI # 

Twisted-Pair Cable cJ^iUl -.jjjJU Jjl£)| # 

.Irt-L^jJl eiLJ^I J^IS <» 

oi*J *«L*l>Jl v=jl}j£llj jAlkJJ ^UU ULy siU ^J^L, J^| lift ^ Juw L^s 

Coaxial Cable c£j9aoJ| JjLbJ| 

° * . 

Ji UIjl2k1«(Ij Ujj-A ji^'jfl ^Ul y, iijj«>uJ| JjLSJI &LS H2jL~, ljL3 ^ 

*-ljJ LhH-^l to- »i)liJ» oL-^ j-aJj .J^i v—l^i olS^A £_* (jr _*JSuJl luJUUI 

Liu&Oll HilS&JI Ji JJui, JjSi ujjlJI : ^j^xjl JjISU jltjJI ^l^ll »|j3a~,^l 

lJ^ JjIS" o£ ^ Jld,j ^14)1 vy-JI Ol 6*> ^ o^lSJl <> ^iJl ii^J jjj^gj 

.olf^All Kfttfji *Liii ^ «u* j^boJi aSj+j TiilSih oj-j 

) ^j J£^Jlj liA lc5 *jl&. ui^U pj 'iljjL^o '-UjU SjU 6* cillB *JjU 5Juk| ±L*« 
: cij^l JjLSJI L^JU JUbb ^1 UsMI oU^I HI ^j,y (\ 



Outer shield 



Insulation (PVC, Teflon) 




Copper wire mesh 
or aluminum sleeve 



Conducting core 






VY 
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«SsJ|]l ejuuUJI cll^xili }ie cjULuI| Jii Jiluif < cfiJUJI JlaaJ| 

SjU tSl jf) 3-ujuJI %-jiJI (>» ^j-i J! ji-^i Shielding Jj_*Jl ^JJa_-M 
Js. J«j JyJl iowj Ijj» .o!l.l£Jl ,> ^1^1 uiu«j Ja*»j ^j SJjju^JI (lij-il 
oljLi^l ^L-^ul J5L> <>• «iUJj J*L£JI j^uo LX2J f^t C5 3 -" oULjjJI 4_.U* 
p5 «>-3 JrflSII Jib Noise jkysoJI <> ^3 ^^ ^'j *^^ i f 5JUJI ^Jj^l 
jj* 1*123 fub ^1 oUUl j^jSj JjISJI Jib JL9 jll 6* ^jl^I oljlfi^l gi. jo. 
5iU^L 4Jjb Iuj** SjU ,> 3a>Ij SiLk J-t Ja-3u c5JJI J^LSJlj IJ_a . JjLSJI 
Jj2i jju^JI lia ^j . Jj*Jl •jjjj JjIS" 4jU ti^u 3JjJl>^ Jj* SjU c> Ba>.|_j 4iJaJ 
&• £,_£, <^JI ji* oliUl 6* *i5IJ> oL^ J23 Ifesi ^ ^1 cjIIuIJ 4*-uJL <lJI 
JyJI <> g^JI IJAj .dy}\ <^bj o^lS L^L tJjjO OMULS' pbiJ-,1 (ijjj-iJl 
.Braided Jj-x^JI ^j*!! Jj*ll <>> 0*»2jlU3 Foil ^JlUI Jj*ll 6* 0*^ i> >-iI^y 

4JL> ^Sj lift .Mjjl^o jl Solid LLs oj5l» &l <^Sl«j dlLJI i_Jill liftj .ckULJI Ujjl_o 

.SjLc ^IflJJI ,> 0_j5l,» UUJI oja ^ LLe 1-J2JI ^S 

vJLsJl liji j-ai ^ J«3 ^j ^juSSJ^I JyU "&& ±*y J^lSJf l_J3 Jj» 

(yWHj olS^I ^-ii ^j ^jl cjl51S"_jJ US J<uu ^1 SJjjjjwJI ibl—SlI 4SXA ^_c 

SjU of ^ CrossTalk JibaJl ^Lk^*) Jib% ^j^SJ^I oijj-AoJI o-o l_X2I| 

.(Sj^I^JI o!AjI<JI ^ ji^u Jii\ oljU^I £> oJilju j5 JjI£ ^ jjl~jj 

U3SL) 5! i_ju>^ 4Jj.x>Jl d!!>L.S!l iSo^j Conducting J— ejJ,l 1— JLoJl <±j> J-S 1 

J«-c B*li5^ Ja3*j j-'lvo U.g-j.u (^u^j iiui> jjJi ,o«*jJI 1.0,^.0*; £>£ Jjjw (—a L«jb 

4JU1I \£ 3 j£N\ cjljLi^lj jij^iiJI ,> J^ {,] Jl iiLi.'jIL Ji^pJ^ JSLAj JjLSJI 

JO-aJl lift ^jij .(_^L>JJl i-jJSJI Jib jJi**J t-Ayu SJjJ^Jl 4 5ljI - A . I I ^ Ju^y (yJl 
d!>L<f iii ,^j ^oo^Ij l*jJl>^ UjJlc JjlfJl Jib *±>jl*J ybj-^iJI 4X8211 Oj Jj-23 
jl) jLuJI ljUj— < ^^fy J! c5 J Jrf (j'W^lj'Jl li*j •(5*^jl dlLuj J~o5^ diLu ^jj jl 4L0U 

.ULw 4jO_jjLo jj£ CjIjLw ^ (CjLjLuJI 
CJ^UIiJI Jhsj3 sliaj ^Ljjlj ^j (ij->l 4_»jlj 6-« f^-uajJJ LjjJu ^Jj li_ft 

jljj^-l i±jja>J LSyl tjjjj US' Sparking b\j£ ^jJl>J cSjjj <1aaJ( ^i .uyJ o15LlAJLi 
^Ij 45ljlAJL Sj^yi ^bj^SJl Sj^-iU *#— iig U .oMjLSlJI »I3jj.| oA^ ^ 

j*AJ *il Jl_p.S!l l_jlIpI ^j ^IjJ SJLSaII -jU 0^ ^ Cjl%iJI £y> J,j5uc. jJfl dli^La3 
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a^mjUiUI ^IjUaJI : Jfll -imLJI ^l£uii •H^jSpq Jbrftajq iV-it" 1 




oift jjji j_w ^jlJl oULuJJ JaLS' jj_»j3 &j-*j> «J (>«j 4^3Lj-^SJl Sj_^>.^l o3lj> 

.g,UJI c* -dS" J^&IL Jxj^i oi •*/* -Teflon Jl jl 

jj>j (Y) jJj J5LAJI ^ ~»3* $a> Lo5j .Twisted-Pair Cable lJjaUI rjJj-il Jv 1 -^ 
vi,jjL>Jl ^ Ijuu ^iJlj lujjiSJ'jII ojLi^l "oyJ j£s 5_c Sjb-' 1 attenuation (^_»jJI ^1 

: ^UJJI l_JaII J^Ij JjU 4iLu« oj\Sj\ o,L. LI* 

: (Y) flj Ji* 

JyLSJI Jib 

^L^wl ^yLc J_o^ Uja^JI vibU^I 45uui ^ OJ$ilj ^IjJI >Lk*ll 

ft JJ}\ oLSUJl ^ Jtt J L*J oj^rf ** j-S 6-j *JUJI ^j^ttl oljUi^l 

f |j£JU c.t Jj3JI 6^. Vf-JI I^J - J^ ur^ ljJI t^ 1 ^ 1 V^' _*-* ^^jl 

^1 O^UJJ 4ju^ Lfiyl OJ^ 0J^ L<h1 U£ uiwJI Lrf-iuu 6^ SacLlO, jS^u-^I 

.U bji IUl-uuJI cuKiAII 

eSj*=*ol|Jjl*d| e M 

: Uaj) !iyj_j>Jl o^j15UI (> o*«»Lii cxpy ^Ll» 

.Thinnet -^ iJ_^ JJIj &£> JjI^ *• 
.Thlcknet _j ui^i ^'j ,i W Lk 1 ^ ** 
^111 ^b».L>JI ^ ^Ui J££j j*ui isj^l J^ 1 ^ 1 ^r j 1 * 5 -^ '^ 



V£ 
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cfisJUl euiiLsJI -'■'*-; ■*■ y* ciLiLuJI Jai JjLu9 • cSsJUl| JtaAl| 

Thinnet Cable du9>J| c£j9aoJ| JjI*J| 

*,Ye) f,M Jl>> *SU- uj% £>• i5j>»" J* 1 * 6* s j^ t&Sjll J^^ 1 

NIC 4£jui ojl£i S^SLm. J-^U y>j JjSj JjIS U -^ (t") pJj JSLAllj |j_» . J^l 
: jjjjAJwiJl Bj^>i a>L jj^j* (Network Interface Card «Jk*mU jLai>l) 

: CO f»j JS4 
k-jySJj ^ij iJj! IjJ jw>_}j ■>■< ; - h i I IJusj 




JI_pJ -l_l{j2jJ1j— J^a isLd S^Laj Jojnj $1 ^SU^ £j$ji\ ^j^JI JjliJl 

.(^.jJI ^h»L> i_u*oj iJjusJI ^a Sjli^ll jjuu £>t Jj5 dJjj (»jS i » V Jl>>) jlo \Ao 

(^uUil-3 J*! 1 * 11 iau «- ai J - 15 j^l 4-^Wl cjl£juiJl o>bl<J Jul^l otfyUl 



*»±\ ■■ 


<M&11 


>0 jL>oJ| ,y v^ 1 " V^ lS^ (J-^Ai 


RG-58 /U 


.4Jjjt>v» ibL.1 <y ^J^» V^ t^l* J* 3 ^! 


RG-58 A/U 


cjLSjui ^ ^ 4jSJj RG-58A/U £jil) j^k» jjlJj^ 


RG-58 C/U 


.BroadBand ^1^1 


RG-59 



Vo 
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o*niUiUI AljIaygJI : JQI ^miUI ^iISJni +£& ^"-T^ 



**# 



-RG-59 JjlSJl LgJu^i, ^)| 



<> ,yJI oI£ju2J| ^ * 



.ArcNet goilf 



a^iAii 



RG-6 



RG-62 



0| US' RG-58 ^3JJ ^ ^| o^lfll 4JSW ^ jJjJl ^^1 J,l£I| 

6« Sjlrf OjUll JUjWI) pjl o . jr>» L* j*«i_, ^1 Impedance SJjUl i-jliU 

.(l*< Ucliilj i*jl«JLl £«*>w» tijLo 
c_JiJl ^ J3W3 ^jj JSL^ RG-58 o^lSIl 4J5U Lo jj^S jil\ l+*\£j\ 
CdV* 13J pjS,! (i) jJj J^AJlj |j_» .^UJJI o., ^L-adlj cy^Lill ol^J i5>Sjll 
UjJl^JI dbL.ty &, l_J3 ^1* J*!^ JjSl JjI£II £,! vi>^ RG-58 £>3JI <> ^153 

: ^bO ^J5 ^ J*L2u ^UJI J^l£II of 6^ J 

■ (0 f»j JSA 
RG- £jiJI ^ iij>»s» JjLSJ oJli-» 
0~« 1JLJ34 «-*'-' J*"* *«j Jj jI : 58 

Thicknet ch»iiiJ| c£ j^aJI JjLbJ| 

JIjj*. ejks &l US' j^Jl Jjl£)f (> 4j5L« jIS"! b£> -iLo-JI ^j3>«JI JjISJI 
<ijy>Jl JjLfll o« <-95U>)ll UJ ^j (0) (J, J£L±Jlj lift .(4-93J -,o) f-~, \,XV 

: 4s*»Jl (ijj^xJl JjLSJIj jjjSjJl 






Thicknet core 



Thlnnetcore 



: (a) flj JSi 
iijj^**JI JjLSJI o-* 3-^Uwj 4jiU« 



v\ 
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_ c»JU|«uw(sJ|c^l£ H ^Hfie^LMJiiiJJLii 9 >c£>JLiJ| l ]toAI| 

£<» 4^Ijls*0u-I (O. d*!jblSJ| ,^ ^jj Jjf £,L£ 4_sSl dJjj Standard Ethernet tJ — iLi 
^UJJI ^JiJI o! Jj2J jjutJI lia ^ .^Ifu.f.ll vJLc^ (ijLwdl ^HJi J < :< j| 

oljLS)ll JB J* J,tS3l SjjJ cjjIj UJLS" ^Utfl vJJlll iJU- jlj LLS" 

il**-JI J-^ .JbSjJI J^ISJI l^L** ^1 dls ^ Jjtf UUl oljLi^l J*> <^, 
Jjl£JI SjjS v#-y— (J &ij (pJ Hi • Jl-j*) j3» « • 4iLU SjLa^ll J^u* <■•■ < T . 
ft oLo-^l uA*j ^431^ -Jjtf «LJ oUUJl J2i l$jl£,l p_cj JLc ^K. ...1 [ 

li»j Transceiver J^jBUl/j^i <uis jlk. jL^. HI ^^ (i) ^J, J5L&II 



Vampire taps 



Thlcfcnet 



. 




js*}| u» Jj tfj >T JjUj 4»*-, 

atj&lj **UJI J*»U3ll Uyl J*Lio 

yiUi Vampire Taps o*Ui^i 






dlljj Vampire Tap ^U^ll i^i, J^j J^y 8|j| ^L* J^3J ^1 o£*-fiJI 
VV 
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<MJuUiUI ^itjlauaJl : Jfll .uuUl iMfui ^ififiq larfLuq AMuaJ 



jL^> 6* J**j% li» .J-yi UBUI ,w>iL« JL=J| 1,13)1 jjjj L« 5JjUJI 4jLJ=JI 
0j £JL J^/J-^. J;tf f |jAa-g 41,131 ^ NIC ^JJI v^,l£l J, it .,.,»/ J^l 
^Ik-aJJ jLal>l) AUI So>j]g o^LiJI f-l^jll £, Jo^jliJ (Drop Cable LULJ J^ 1 -*) 
^JUjjJII ojo-^JI *Li>j Ija .NIC cjjLSJL Ujjju *JL*ill (Attachment Unit Interface 
Digital J jLa*!) DIX J^jUi Sbl <gI La,! Jj^ s\ it ,„,|| j_,lsjl ^LiJI AUI 
oL^ill «-U«,l ^ Jfl\ uijj>J| ,> i_ilbj SIj^II ojub ^1 <jiia_>:>U) (Intel Xerox 
JjU ^1 ^ 33^1 isjtfyjJl oi» oW t«l* Sb^l oi* g\.nt ^i c^Li ^1 15M5JI 
.DB-15 J^jlb Uul J^ L*JJ U£ (SIj^I dIJ L«,Lj2Jl j^bJl j|jl*I 4*^ 

cLoiuJI c£j9aj| Jjl^dfo i5U9jJ| c£j9aoi| Jj&J| U£ cUjLoa 

iw JjUlJI 4jyuo dijlj U£ JjLSUI di&«» Jlj IdLS <LJ{ dyJti 4_*Lc Bj^LSS" 

4i-j£ $e 5U5 uxj^jlJl J*w 4J| Jl AflLi^JL L> <ij£. 3^ JjS Jl JjlfJls . JjI£II 
^ <^j5u o3 (>j il^f-w «ULS c>^-H "i J^«_«JI JjLSuJI 5I ,ji-> ^j-i I j - .i-**' o a -**"j 
i_jyS^j SJaC t- dLu L-Xlc jLufi^l ^ Jjuj U Jiwl t-^J '^* ■ A -^J i u&*4 *4j*-«Jl 
ajAlLtu -Jill i-jujUil jl olsJiSJl JjL» <IJu-<=> culiLw jj* JjI£ j-&j*3 m-i £>i 4iuuAll 
jju- U 4iLi)!L .JLuiJI c5jL>Jl jl (^Ijjs-^II jjx yj jl 4j5bj_$£)l >ibL->^l L^lsy 

eS J9 c>ol| JjI^J| JU=x ip ciUito^l a|acU doJUl dJ.aU| ^.U^^^l 

li» ^j .j^jjjuSJI Sj^-fj J#153I (^u o^Lw'ill ^13^1 d)J-j BNC J-s-jil 4ak jLk. 
,>_} BNC Jl c^uyi 2J5U ^ a^LJI IjjUl oUj5ll i* j^j*II dJLi* &| J^ jj-JI 

BNC Ci^LlSJJ Jj^>4 

C,£i Dl U| J-e-yi li*j .o^yi <> Irf^JI oia UI ^ (V) ^j Ji-4JI 

: JjLSJI 4^UJu Crimped Jsy^Ao ji Soldered 4>>Ju> 



VA 
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cfijyi ejiiulaJI cL&xA ju cHJl*J| Jii Jj'Luj9 • c£JUI| Je»AI| 




: (V) fij JSA 
BNC oiblSJI j*y, 



BNCTjus^il 

^ J*«j J~ejJU li»j .o!>L3^.l ,> 4j*_jjJI oJJb LU r-*0$i (A) p-3j J5L-3JI 

: jSfrMofllj J-j^yi NIC SS^JI oljlS^ JjI£J| J^jj 

: (A) j^j JiA 
BNCT^yi 




(^Jljku^^l BNC Ji«>U 



V* 
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o^iuLuiUl ^iIjUaJI : J\ll ^liiiUJI ^ilS^iii //51'n) JagLaJq 



BNC barrel connector 




^IjtuVI BNC j^yll 



BNCJfcjb]l»l*jyiSld 

^U J_«3 Sb^l 6Ju»j .BNC ^jtJI »l#i^l obi LU ^jj •) fl> J^-SJl 

rJ _p ill* ^ .3UUJI Vjl^V 1 *Ij La 1" o* 1 - 9 ^ ^ l^ 1 J^ 1 ^V J 1 * 

BjLi^l ol J^JL- — JjSl J_^AJI ^J Ujft USTj- BNC ^>JI •Iffill Sbl f ljL>a-l 

BNCyJjWUl^yiobl 




*J^i; Jjj^l *M ^ At ^fobJW! 6* 4**11 
Bayonet Neil- jj -British Naval Connector" Cm»-M** 
ojlaJ <U J«-J*> t L>l.J»« Vol «JM **:U»' ."Couriceknian 




A» 
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cfijyj euulall c&Lfuib >fc c!iliLJ| Jiu JJLup > cB<Jlil| Jlaal| 



*'-* . • 









:<>..v <>»,.*• ' -..' .".'.- .- . • i. ; ■ - •'.-, '.•/>•.,'- . :: >w " ,v *v*j w*»"*". 

" '"' "■'"• : ■ •-• ■- ■•> ■■' ' • ■• _^ . ' i. - ± ' " ' '■ <■■' ' ■'•■•.' " ■■ •• : ' 



cu Hnl-Sll iSjjaII a|^b|9 c£ j^aJI JjI^J| ciilaja 

J^jjpull ^l£JI &l* JjSJI C&4 f-Hl ,^* . Jj o«liJI v 3 ^ Jib o}bl£J| <b 

(Poly Vinyl Chloride -JkiUI jUi^l) PVC Jl i^jj $ 

Plenum otou'tfl i^jj # 
JjI£JI o^Jj J>* ►lartl pj&JUll 4ji«.iUI (> qJ jaJou PVC _il L^-jj 
iJLxu PVC i^-jJl <> ^j^l JjI£JIj Ija .^yxJl o}bL£)l o-« fylHl uU^ 

&# ^Lll <> JyjjJlj jjj*jII t5 >Ja-JI pljiU jjAj JLLao SjLft Plenum _JI 
jjUl >lj+Jl oljLjS ,>>J pA*l-y giyUI liftj o^L*3 ^1 3t*-ijSlj iSLJl Ju_J| 
^jjilll ^Gliil .x>i HI ^j.jj (\ \) pi, jSLiJlj IJ* .-US' c5 JuJlf ^ jjjlJ ^LJlj 
jl PVC Jl 0^1531 pljJO-l L^jfl -6i«u ^ jl - 6^j ^1 £-&iyi UjI U £-*&} 

: Plenum o!>L.lSJl 



A^ 
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(ujmLmiUI ^il)la«ll : Jill -uuUll iliiii -jySjjq '-,'■'•** "i ^-m i 



Plonum-i 




PtonunvQfiula (wUb 



Polyvinyl chtoride-ocnda cabin 



Plenum _)i i-jj^aii oibUJi 



gaj JjJn OJJlS^JI CjLJjuJI (>-« j jft - fl l j-SjJ (3Jj->JI lM "t-d^jJl olL~eljj 

jljiJl ^ jli ji &lio c5» 6^ ^J «jAJI O^jl urS W-*^ (>^j ^SJI &*-~> H\ 
..JuJ.1 ^ (^jji»"^!! 4jL3uuLjj 1.5JJI Mj^JI *j 'LjlpJl ^3 prfjij uij~i jSjJf u«JLaJI 

L»L>- :>\y> ^ J«1£j Plenum L^-jJI cj-o jsJ\ 'L^y^l o!>UL£3l .LfeJ 

'i«jli» o^Sj ol ju^ j|_jil oifcj .JjLSJI o^«5 ^j HjbJl HajJsJI o-^Su ^yJ J_>ju 

jjl» J-JJLill JJ (-sjjj **• 6^>jJI 0* C&* j-^ J^ 1 t^-* 3 ^^J^ o*-*^ ^3 Ao*^ 
^9 <ula>JUil o^i Plenum JI JjISJIj II* .'-uLJl '<u5L«-}_SJl 3Ju»o^l <><> oLS^I 
dllil Jjju- ^Jx) llJ Jl oLcljillj t5jL»Jl ^ diliSj «uJl Sjli^l Jju. ^jJl ^IjJJI 
ibL-.fy o^liU <^sl-j)l v^LiSl flJ^A-"* JLj-UJI oj^ >iUJj (kJI-pJl ^ 
JjI£1I Lbl> <> cj^LSII j»UU JlJ*l <& Jjall li» ^ (•■H' ^ 0-% .'^j-^1 
(ijy^oJl Jjl5Jb iijUIL iij^ JSlj UI& ji^I 6^4 Plenum o>jjJI lm> t5j3->^l 

.PVC 4j>jjJI <> 



Ojjj^J «U)N* &Jbutb '»U|#| ^ Ojl&U 4*^ J*H 
btity Jj3 jJJI '^U '^udJI o5bl^ JrfJ^b ^LMi oLlfcillj 




At 
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efijjjl euulall csiiKnii >ie ciLiLuJ| Jii JjLui* : c*JLiJ| JtaAJ| 

SjjJLlI 4jjJ Jij JaMfip Sj>L> ^s dbt _^J (jjj_>iJI JjL53I »a»u_««j £l <j_5laj 

: ^'SL. pUII J* 

oLSLJlj Sj^-aJlj O^aJt JU @ 

.£&« 4il£ JSl ij#£ oliU, oLSLjJI Ji; $ 
.JiUl "ijU frUif oULjJI <^wb <> Jjjio jj5j ajuuS ^^ U^i^ *jj23 <® 

Twisted-Pair Cable j9a=»ol| a9a><>)| JjlfaJ| 

JjISJI lift 0' "J^?^ lAj^ ■b-jjl ^ oMjLSJI (>« "L*}i-Il oi_$J bjJsu jj 

<> <^*pjj L* 1 ^-=JJ 0*) pj JilAJfj lift .(5>^ll Jy* (_iX±J 3_cjjj>^ J-* (jj US' 
jLfiOi-l) UTP_> ^Jyuj J>* ^ ^ J^LAj ^ Jj^I : JjjujjJI ^JjJll JjL£)I 
STP _j ti^*jj Jj* iSjt ^jic Joiiuji ^lill L»l (Unshielded Twisted-Pair -JJa_-swD 

: (Shielded Twisted-Pair jJia^JJ jLaii-l) 

.STPj UTP Uj Jjj^JI 

(VJJ 4jjJL*Jl '<L»-jJ)il d!5L»^ll (> JAP £l A>J O^lSJI (> Aufijill oift ^ 

jjuaJl lift ^j .JjIS (^jj^i) Sheath ui!>U J3-|j l^juoy bw U>*u*>3 l_JUUI ^ 
LS^ Jjtf <> ,_iJbL>u Jj Ija>* ^ Jj15 jl ,y ^IjjSU J&JI jj_*1I o! J>5J 
of c£h ^1 (yju^^l tAi>^l : M-»L> «-L*J} (jj-p Jju!>Jl IJujt o' 
.c=,UUil Ji3 JiL-jj ol£>Jlj j^iyi Jlo ii>Sll jjUUl ,> jf S;jL*Jl ^Ijj^l 




i> 



Ar 
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iuuiUiUl ^Ijl&oJI : Jill ^uuUI AlSpfa .jtfjig 4^ 



UTPj 9a = lo || a9a iJ|Ja|*J| 



^ BaseT,. iLo\ji\ Jti i^-j <> UTP Jjj^l ^^i Jjisu UjJu 3J 

jj^yi ^«{ ^*j-«j jUsij kV-a SJjjufJi ^jjii cj^uiiji cijji jj^i <jb JjaJi 

9 i*J JjJ» j^-aSl C)\ Jyi jjuaJI Ija ^j .LAN '-LJjkJI ol£*SJL. ■''„ vtll ^L-Sl 

.|ij3 HA JIj> 15I ji. \ • • ^jjOj "4 cj^Ulill <> i^Jl 
^ ,> iJJfcb -(\r> |Jj J£&Jf ^4 giy 3* USj~ ^^Jl UTP j,i£]i 




UTP Jjj^Ji gjjjii jjiiii 



jj* ^ «5u>Ou UTP o^jl^Jb 4*«L»JI oULsljil aj J3IJ jj-aJI lju» ^jjj 
4^ r^uJI 0I9U2M jj* ^i i*^ JjI£)L» » a3 J£ ^ «u ^^JLl twists cAslijJIII 
HJL&JI tSl^i ^j lift .JjI^II 4j3 j>jl>:>.,.<.>.. usiJI ^jiJl ^jl* ^Ld JSL& 
1M\ ejUyJjJl LJaii yj LbiJU o^UlSII gipf jl^l xju UTP JjLSJI 

.(jjuiij v3i£ii 6* ^j*ii ^ JboJb i^iij yu 

f 3 (A k)^ 1 ^^ ^'-'■■■H o^bLfll pliSuLj L-sL&Jl 568A U^piyi 

j (Electrical Industries Association Jk^o-U jLaoi-l) WIA <y JS JM> &-» l**— =3 

(^Le J,. »yt (Telecommunications Industries Association J L^ « IJ jl.,.. n" . v i) TIA 

4/1,, JI iAl^l &» JrfJ*Jl ^ 'UlJ^-'l 0^ tfill LTTP Jftfll ^J Jy-e-yj XjO*3 
S333 iLUij J*LS3 <> jShll ^ JSWj dlli <> uij^Jlj .WaiJLI \wi\ ,> -yj-JU 

: UTP J^lSOJ yiall 4-**JI oU^U3)l (^3 ^H^l j*WI »i» 

Category 1 J^t ■ jij'nnlH 

ol^l J*^ <0<^j tsiJIj cSJ^liS)! UTP 03^1 J^ jAi oLjl-w3l li* 
»Lc ^I*. olfojllll ej'^UlS' Ljlifj .cjL5L»JI JaJ J* SjJaII <^jJ y-J 6^)3 

A£ 
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.JjSl .J^alJ L5 *tf3 oil* \^Ar 

Category 2 ^£Jt uuluuJI 

(6*^11 Jj*«J CjLJLuJI JU oa^MI UTP JjliJb t^a.13- tJ^aOJl lift 
4*jjl 6* t-ftlljj uti^UliJI ,> kcyJl oi*j .(Mbps) «l*JIj J3" ^jj ouLl,>.. i _8 

.aJjJl^JI 4*-UJJI dbL,Sl & gljjl 

Category 3 LldtSiJl uuiuajJl 

U 0* jyjj *>l Jj«j oULJl J&J yA^iKil UTP JjISJI ^ JLlruJl 11^ 
<> tJilij o!>LLS3l ^_« S^pyJI ei_»j .(Mbps) 4_ut3 J-5" ^ oyLl»u_o 
J^^r^ SjL* oliltttyl jjl* ol 6*> i5» 3JjJ^*II 5,j--USll JiL-All 

./>A9 

Category 4 £jijJI ullL<xUI 

6* j^ "il Jj*«j obLjjJI J& ^aaMI UTP JjlilU o.L». .JjL^all II*. 
d5L.ty <> ^Ijjt ijuj <> cJJtu JjI£JI liAj .iul3 J-S" ^ cjyLL>u_« Y • 

.aJjJl^JI I,wl->aJl 

Category 5 t^^bJI uukj^UI 

^ • * d>» >H3i ^ «Jj*« olil^jJI Ji^ (^-aSd) UTP JjISJI -Ju ij/i.ntil lift 

(> tJJtij oibLSJI <>« 4jpjUI oIaj .(Mbps) <Uul3 ^£ ^ o^UL*^, 

.aJjjl^JI lu-Uill &lH\ 
o\ jj*j 3iji»Jl ^j .utp JjI£)I ^i j»l (.jLi^L-3 olijiabli k&i ^>Lh] 
<> *!*JI 6' tP JiwLj vf-JI IJJ>J UTP JjI^U «jjj5JI ^jj*AJ| c| j3 j^Ij c-u*, JUft 
.iJjjjyJI i»jJ_>Jll oibLSU ^.iSOL-Jl tailij^l.all 3 ,IV,^ 12j— « ojIjusJ -3 ^Lil 
SjLo UTP J.1T v-i^j3 (O, ^JUJI J C\ ±>6 oift J4JII jlap^l ILUc £_, >>^ 
gjjjll J>l_SJI ol jJj IIji ,o}LL£J| o-» SjljiR ..,.11 oli llvi.1,1 ^jjJj tijL^j dLlij 
oi* J oULJl Jii luls^j ^jjj l^\£ L*,^ ^Lmj vm^jUl &LJI JjjujJI 
r>M JI ^ oSJj . J^l v-WI o&ui ,> tsl ^ Jj15J| Ilk pljAO-l o-S^i 3JWI 
Jj-^- jrf* 0^ ^ fljAJL.'il ^LJJI ^jlaJl dL, 0^ «ilJij ji*JI ^3.j3 lm ^ 
^^u^Jl ^LJLy jju lA^ 63 si 6 { ^j^ a-jjj^vii oU-*Jlj o^Lo&JI 6l L»£ 
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a*ujLjjUI ^iljla«ll ; Jlil ^mjjUI ^il£jyii _i£)3q JajLiuq 



.'<L«T OjSj CjSjJI u jii ^j IA^2m, ^ 
J3.la3ll HJ5LA. ^ o5LL£II UlijI ^l-jJI ILilS, iiujjil JSLill ^a^J 

: UTP 6^1* c»i J*-ljaJI _>»lfc ID ^i,^ (U) |i> J5L3JIj |j* .CrossTalk 

:0t)fljjS4 




jJ— jj Ujul^ i±jJ-»j JiLUI Stalls 

.tfjA&l oiblSJI yi 



l*sl »Jj4CI J>Utfl S^alfc it >JJI IJia ^Ijj ^ LIS U5 
>^ J^'.u* &>i*i« ojjbj ^ J*Ij03 Jjtf & oljL&l 




•ui^e j&\ Ujl>o l5 JLwJl i_uL>JI (> UTP £jhJJ CJ *aa ^1 o^lSJJ Uj£i j] 

»j3 JS ^ tWiStS jjli-aJI JJlP j|j UK &l JjiiJ JJ-eJl \it> ^ ,>SJj JS.|jaJl j_»UaJ 

.Licli jS^i JA-UJI 5j*lfe jl-5 oLskII oils' us 

STP J9WI i) 9 a=ol| S?aiol| JjI&I| 

LU* j3w (j^.i^lll IJiaj ji-cdl (_>jI>jJI <>« rj*''^ o***3 »ji>u«ut STP JjISJI 

) pSj JSLSJIj Ijj. .UTP JjISJI £, pjiaJll o*u*2JI <> S*US jSSl tfj US JjLSJJ jSSI 

:(\e) f l J Jii 
0-» Lh!-*Jjj 6-» uiJuLj STP JjLJ 




t\\ 
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dJ 90=10 439a ja c!i[}jLb (piniiin cSal| <pU=uJ| ciiLip^u 

j ac Jul*. ,> SJjJl^JI i>jJjil o!>L15lII aUai <-9jj*j-j Ui_*S LLil £>j_j> ^ 
Ol Jj2J liij "ij c^ULJl J*J ^ pl&Jl |j* Sjji) HsLi^L j»jj J^ ^ oliUU^I 
JLsJl y> U^j .pUaJJl li$J l^j^JI 2Jl*c 3JU&) A^yii\ olJj<ai 6-o j^Jl JLLa 
3Jjjl>J| i>-jjijil o!5bl<JI ^jjnImJ ^1 iS^Jl ol -^ OyrJ-^l oiLLS' ^Ustf «^, 
i«M-j <> aShlJ jJUjj _p-T (i jL» o>& oLJ>)IU Connectors Jj— oy oljjf ^.i_kn 

JJL&9JJI <LlofiJ «ilr>lnl| iiaLJI c!iLJ9^Lol| 

pjil! {> ^1 !uiyJjJI o^LsjJll j»jl>2-«j iljji^JI ^U>jJjll oiLLSJI aUaJ 
cu^Lojil 0JA3 .4£jl2JU Sjj^.jil jjjjjl«53I Bj^».| « LfLuojj aj-j ^^JjJ dDjj RJ-45 
Jiuill ^ dftLiJ <>>Jij .RJ-11 £ojL)I ,> ^1 Ijjy^tlJI o^Lsjll *j> jjj£ jj>J <ul&s 

: RJ-45 £ji)l &_• ^yJJ J^ (H) p3j 

RJ-45 ^jiJI o—» tfijkU j_^ 




Oi ^! 4l»j JjSf o^Lilo jjju RJ-45 o^Ujllj RJ-11 c^L^il 5! ^jJb 
o*l3JI d)l*Jb ajl^jJ ^ ^ !>ULS jx^l 6> £u. RJ-45 ^yuLil\ J-^LI 



AV 
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i^uUUI iljla^l . JUI ^y, ^^ ^^ L ,,.^ rJ ... T 



•VjJ 6^ RJ-45 ^&k}\ J^| 6 f ^ ^ yu ^ >R3 _ U ^.^ ^^ 
Jrii ^L ^ ^ Rj-ii ^^ j^, . f ^ ^ ^^ ^^ a ^ 

o*tSI oi* J^ 1^1 L^ UTP o*L2| ^ jsu ^J f awu Jj { .,,k. , t , 
UlttJl cU^I ^ ^| HI ^ (W) ^ j^ |iA il#ju ^^ ^ ^ 

: ^J^l ^jJjll o!>bl£J| Ju&f ^ i*j^Uil 



Wall 



Dlalribullon rack 
andrtwK 




Expandable 
patch panal 



Jack coupler 



:(W) f i J Jii 
L?-jJjJI oiULSJI i_4iiL *_*UJ| 



<3->p 6? c£»y. L« L^UJI Oi^l dJX 3 oibLSJl J.,!^ ^p Il>±> 

Ito? jb,p V ji}\ i£,H\ } v3l£JJ -u-Jb ilJjj o!)bl£U ^1 6-* ^jjJll jUju? 

.cjbl»~ej2J| c» J5U jjus J* J«ii3 K.,f, fl^feuaJ 

^lalo^i 2iLia]l ^jJi 0U3I 

.Mbps ».. ^ oLJUl JJLJ cj'ilj*, pert J* l^jjjil iaU^L *Lu« ^ J J^ 

j3-b IfjoSp |>iy k>jj>a jf SjjJU RJ-45 oL5L>- £,-*_£ jj ^l^iJl o!j» 
Jb. oUUl JJU cj^Jjw a^jJ ^ <>u ^ kLULJI ^JI^SJIj £^5j3Jl oU>jJ 

.Mbps 100 



AA 
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tff . iy| ^- 1 — 1| ^'.I^A ^ <=MiLJI .L£i jJLu9 ■ ^^jj^l 

Wall Plates SLJ^bJl ^tSiyjl 

.oi^UjJi oily «>. jtfi ji «^! (**■* ^ J^ ^lyJi °^ 

4)90^0)1 a=x 9 o^i| c*UjI^I <o\±* i*U\ c^ljUlfiUI 

Bjjj^m l^ulil jIjJI LAN LJ^JI 4£xJJJ 3-^JKil lyMl 0>& U.iLfi • 

■ VAIJ 

63 5J ^1 ol5*UI vySja 4*1** ^L.j*J 3J>^—Jt j*j3 or* V*P ^-^ • 

; ^| & OjL* JjJl^JI gJjll J-LS3I f |jJJU 6^ ^ ^1 <^ll*JI LI 

^3 ^hli & Jb lijsu. ^ILb L>uL3[ jIj« y^JI lifftil Dp L*-^ • 

.XfuLAJl jap SjUl oULJI J^Lii <> f t> J^iu J^bJI l!*Lc t5 AA ! oSjJl yJJ 
.Sj«S ob ^-oj %t> olsU* •** oliLJI J2J 4*b UjJ Dp L»j^ • 

Fiber-Optic Cable <Lj9JcJ| eiLdjJI Ji^> 
oljLii J^ In- Jj» VyJI ^y^ 6l ^ Vj^JI ^M^ 1 J*^ ir* 

diljj l£yil\ ^aLJSl J^l* jjl* 3*3^1 oUuJ J** pJuJ diJij oULuJI JI— Ji 
oljLJl J1A ^5-3 ^j oLlLuJI J-^3 ^IJI 3JjJ^*JI a^jJj-ll o5bL£)l ^-^u 
6 i L^ Tapped <uuh»3 6^ ^ V^' «-»Ufll J* 1 -* ^ ^ K-*J •'^jj^ 1 ! 

6*j d.jj* Syij Sjli^l •US u^ dJL)^ aJJI^Jl ojJuSJIj 3_JUI 'iftj-JU ^ 

iu D 9£j| ciUUI JjL^J dimLtuUI c=ili9^ol| 

«> olilJ iijSj UljkJ 6* SjU ljJJ 0-. i-ifo* Uy± ^-^ <S^ ^ 

^y£ USjlLJI oiA 3 gLf^JI ,> 4iJ> Io5> '-UxioiL^ oj-^i ^i 11 v *-*3 ^^ 

0* ufM oL^^l o^v ^ 6>^ iJU^Ij ll> .Cladding j— 5JI '<UuJ= U:L 



A^ 
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fcuuUM il|Udl : J1H -uuUl ^il^uii ^Sp, Sjl-fuq 



gsts-J t^l ^k-^l JyVl 4i«3 U o*&» ^3 "*k£> oliU 3^>AJI .-.i.y.ii 

^ J^A; 3^ JL*)f JjLS j! 6 ! ju>o djjj J=uii jl^I 3 oU>ol ^ oljLi^l 
.l^j oslio a*^ ^s £^>o L$j* J^j <J 3 j^| 4,«a*jJ| ciUJ^II o-o (^LejA** 

ip^Ko JSjJsupO iLjujMJl ^ LjSj folk dJUjb £| ju*j Jaw U iflLs^b .JLaIw^I 

.J5S JjISU fi 6*i ^r^ J^ s 3^l &• -^1 >j3 ^1 Kevlar Jl <jySu SiU^ 
: 3,^1 «Jl/ll JjI£) W-b? 5&i lil ^ 0A) .ij J&JJIj IJa 



Protective outer sheath 
(Jackal) 

^^takX_ OpUoal liber (cow) 



Plastic wtth Kevlar 
rebtfomeffienl 



Glass oladdlng 




Fiber-optic connector 



: OA).ijJSft 
.4^1 JLJ^I JjIS 



•OaLLSJI (^u *j«-3j (uL» iLujJJl iJUSl L U»j< ^ Sjj^._»Jll Kevlar Jf LiLJl 
ijySlI cd^IS ^f a>J Jjji^JI rjJ>il tij>^«JI JjI^-J 'ij-*^^ lJL»JI ^j» L<5j 

J Uj3 J-o3 ^f iakiJll (>» 4jL ULb 100 Mbps Jij_>J UuL-aj jj 'i5j— all tit-J^I 
UjJ— SjbJ Jj^ J ^jkL-3 o5LI£II 6J* JJLy .(4_<jl5 J.S ^ L*o->) lGbps 

cul^J| ciUI(JI <=illi^» <pa=OiuJ cfiOJ| doBiUU iobJI c^ljUkUl 
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cfiJUl eiiuLal| ejlfaiui ji£ eiULuJ| Jii JJL1119 • c*JLSJ| Jtul| 

.LfielSl Jljil 3. 'Sjl . ?i , II Sj^uS - '^Ija« u nj.<x>J pjLC 
.B^j-jlL UMj^jjjj <jd}IjLS3| (^o 4-}*)iJl oift <-7 i -&y <sjie* ^ *|jjl»J| j«>» pjjs 



£\0;J[V^jtf'ig»*iJ ****** «JI*M oSb&JI c,l 




jj^ encoded S^JLHl oljLi^ll J/UJ U^ fcLo-'fl <^ &*h* Oh^ ^ 

: ^1 6* SjLtf JjWl o3aj Jj15JI 
Baseband j.tfUII jjJI oli Jilll <i^t ® 
Broadband aJjII jjJII mli JijJI 'tijjg $ 

Baseband c£ocl£J| cSa©l| <=j|a Jiil| diijJ= 

.Ja2i ojl»Ij ?l£ ^ a^SjJI oljli^ll j»jl>o«j Baseband ^jlcUJI ^jII 3JaJ| 

OS) f»j (J^Jlj li» .•j-SJI jl *-\in&\ o» <*&&> oLiuu J&t, ^^ oljL4)lli 

4**, ^ J5U- <> ^J*l2JI cSjJLI olj JJUJI -ihjbl lS >*2>y jj-aS JiLi UJ ^ 

6-« iiJ*UUI ijJLil olj JUJI iJU* 
sLkj^l 3jf jj_)< <l4«Jj 3^« J5l» 




^ 
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(MiuLuUI ^il|la«J| ; JQ| ^juUI ^l£pii ^Sjlq l - j l --" 1 



^ Repeaters 443&JJ oljjl j»d*0-j -oL»^l u^ ,^-9- iSj*LUl ^jdU JiUI 
.Uul ^Sl Ukj^3 *^ i ^ <>& >*& ^i*3 p-S ILoUll oljLi^l JjJBl-3 

. JjI£U JWJI Jjyi BjLo ^ a*Lo ^Ljjail ojj»j 

Broadband e-wlpJI c£aj| e!i|a JiuJ| oaj jJb 

ftjll— Broadband £-.1^1 lijdl olJ JSiJI &>■> ^ . ^v ? ^1 UaJ^I 

: objjaJI <> jj^j i^LjiJI cjljli^ll .iwu* -(Y«) J, Jliil ^ 

:(YOfl)J** 



<L>k*o 




L«ij ^1^)1 jjJI olj JSxJI Ji,»j4» 
tLjJ^I Bj>U ^jfcUUI 3*^11 oi >»^«i 



0^ o-^. £-lj)l tSJJ-l oli JiUl ^s> J31A- lM pj-wdl ^ .A^-^lii*-^! 

.hss jl>Ij 01*31 ^ ol^ls^i 

ly^H\ JS, <LJ K1I ^1 J>JI 6* »>> JS* JiUI Ulu! 6-* r USJ J^ 

jj>o Repeaters oLjjSJll fj&L* cSacUJI i5jJI *a»li J3BJI Utfl &1 6**- (^ 
0jj£j J*lj3 SjU} amplifiers ol^l pj£Cu-3 £-Jj)l tfjJI oli JlSJI Uk:i &? 

i>29 j»|j oUyol ^ j^-2 oljU'JII d,I Ju^J ^Ijil i5Jil oli JSiJl UUI ^ 

UlfJ SjLi^l J^-bj oLwJ 6**» V*'^ oUUI j^J 60 1 -** J ^J &• V* f* £mj 

jllwJl u^j-b 6« J^5 ti^LJUl (jjdU u^UJI J^L-iJI JL-ai. JMJ- ^ <• 



^Y 
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3 i t_f h ^t jjj3 (.aWl-u BUS JJij o**l*iU ***"& f^ Bandwidth ^jjUl 

JS Jl ju>J dual broadband configuration jj^ISJI tSjJJ gjjjll J5L4JI ^J $ 
>>^l t>i da> (J JL-j^l <y f J**-* Um»I dhsW 1 ^ 5L-pSj oj-^i jW* 

c£aajll| iSllaJJ| |p|£ oeLA£» oaLj 

JS SjUj 4* c«tf U.L* J-^l 4^1 1*1 (^ *=^WI J^ ^j- SjL 43 
5U5 »ljL>a-l (k^Ja*3 J5ls>- c»3 .^S^-SJl jj* 0UU4JI j^ p^>j 3. 5T . ■» . A . I I p_^>. ^ 
J£AJlj lift .&» cuij JJi ^ oULuJl &_, j^jjJLI JjUJii $1 fcik» , „ . i oUl^JI 
ujjS^ jji j! kwu jf objJ^II t5jL>l <iiL ciyv oLojUll jl oULuil Ji^ ^USlt 
J.UB,,,.!) J-^l <> Ja2s j>Ij 81*31 ^ I^JLjl ^ oUUI ol t>*i li-»j .simplex 

J^jU^I J5JJI 'il^kl ,yN-ijJ JSuft LJ f»aitf <Y\) f3j JfLAllj II* .y*£JI y-^j 

: oL»j^l 
:<«)r , jJ** 

oL^J^I <L_,jL>VI Jii-JI *2j^J> 

.simplex transmission 




j*>lj]| ^ Ji«3 oLjo^l LjU^I J2UI 4ij>J Ifi^u a! c£*4 JLi\ ~4iA,H\ 
JSUil o^t ^Ua u f jujJ ol*tfl ^jb-Ml Jiill 5ij> Jili. <>j I1j» .o-xM^b 
.Lfj^cK^uj UjL^k-ol o^s ^ J^Liil »i» iJjUj JaUI '«uLqc «.UJI ^jJ i±)Jlj>j jii 
.-^ J£Aj l*JL£U p3 oULjJI i 6* ^kdl t5^- L^«it y o!>Ujil3 



^r 
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■luuUiUI ^il)Uult : JQI .uulaJI -•'<•; if r ^t£pq U.Ui.-^ ^^^ 



half- J^\ gjJ^I J&JI <l1p jlk, oULuJl JB UwJ JDJI tSjj-JU ^i 

^ ^ ^£Jj i^Lju^l *$£ ^ oULJI JJU *2_j 4J!>L> (^oj duplex transmission 

ILJiJI ^Jlo^lj .^l oL^^fl yS illj ^ jJU ^ eL»Jl ^ fi, j5Uli exi-jJI o-JLS 

LJ ^s,^ (YY) ^j J^AJlj lift .walkie-talkies J&JI yflL/AII dJJ5j j^l ^jli 

: ^JLsuJl ^jjjll JJaJl 




yirfOJI gjjjll Jiill 



fO. "<L>u>v*> jjJ> oULu (ii &l V^ '*#&»y &l*% JJSJI ^U* *LU! ^ 
t^j WWW vu-jJI iSuui jxc Jiill 4JL{> Ol JyJ J-*^' liA (^J -j^' lS^* L»^j3 
ob^Lo i5J^-l JJ>Li3 yil s^ J-0 3 ^^ . (LS i^uJI ^jjjll JSJJI &5Ua o- IajLopI 
c^Iclj li* .14 LA) I ^ UjaLAJ ^ ill LsJUj! ^ ^ >^3 Wi J-*0 V-O 1 ' 

r bJI ^Jjll Jill) ,»LicU ^3 J-Vc oULJI JBJ 3j_5j 3,U14 j^JI ji^i 
^ ^ ijt i.-at - lj juIjLJI JJB -U>L> &-• o^h i^iJI Full-duplex transmission 
^ tfUl JUu^l J^LS ^ JlAt J23JI ^ 4ij>Jl oi*J Jilt J-iil JjJj .oJjJI 
o^Ls^l p*S3 J* UljI J** <U£Ij 6-X^ 1 ol i J,S J* 53 — 3 tta JbJ * <^ ^ 

: p l3ll gjjjll JliJI UJ ^>s (Yf) jSj J^AJlj li» -^1 



M 
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efiJjJI euiiLaJ| c&Kiift jj£ «LiLJ| Jii JjIui? > c£sJL£l| Jfc^lj 





ft 


' 


^f »ua H«U ■»•■•»»* a a * *uau***M • !***••■ • ••••*>^> 







Full-duplex »u)i yj^ii jiui 
.transmission 



iJLtyo a jVX .i i . 'i 5j^>l jxuu IgJI Jl»o A^JJJ u<t£uul OjjSJ nA a,. ru . l 13 jJsj aj 

aLill A^k u oj "il £5Jj oUljjJl J- uTu d j jl J-unjJ £)l l-*l i5-f* ^gj-^ a lll r}Jj-il JiUl 

<^j •J'J^'J 1*jj>J JL u t Tu nMlj JLij^l (jjyJU* t-ljjl ^ij cuSjJl ^j^nii ^a b« CjjjuIoaJLi 

o-jjjil JJLiJl ^SjjJaj Ja*j a^Jj-o SllS *L3uJ «^ J n I u K j OJlj . JL u L u n^l Jmj JiUl J&_o 
oi* ^ Xjp-£\ "-JJallj .63^ cy^-J «■*■>• V JJ* »Ij£JL~ -I J^Ja £>_P ^J-Jjj (»IjJI 

ySJ \j*d& ilj^U SJLS^ U ^.Awu oA^U &£$#£& iL5 o' (j-9 J^Ul. ILLuJl 

.o^Laj^l <>o pjlll lift aj*jj (> I'^j 

IBM dlmu|9J oacoll <£i(Jjl£j| a<Jbi| 

jIjS^II ^ JjwA. j»lkl)l IJJbj L^j o^Li. oMjIS 1 *Uw IBM 3^4 cu>OJI a2j 

ojlJI o!>LISJI 3JSJU 4wsL>JI oM,L«Jll £-« jjj-S j^>J «uL303 o!>UL«il oj_» cm 

,l5j£-S!I olSjAll "t±>~Ay> 
,> o^^lj . \ \M .b ^ L«j 4^L>JI o^lSJl .UU IBM 3^4 omja juU 
<«1&JI ^li^ljil *, jsljBL- o^Lojllj oSULSJI ol cm aSfcUl ^ pU^-JI IJ-» 
•^-L-^l oDj&l l^«, jjijio-l- ^ U^ij lljb .Si'j-All L#^3J3 ^gOJl Sj-^b 

: IBM KjJu 2L=L>JI ULsl^JJ 
.bu cj^LLSJI J*-^ oljji *• 
Face Plates JLrf^l -Jlj.4 $ 



^fi 
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iim\ju\i\ -jljUuJI . JU| .^Ul .jIS^u, ^Sjjq UjU^ rj11Tl 



«L*tts jUI 6>^ll u*i3 £m ^Lii. "51 j^jJi iiJLJl oUjUl $_, ju^Ij 

r L" JiLi, c_illSu -^i IBM 4^ft l^^L- ^| J^ji sb , ^ ^ ^^ ols ^jj| 

IBM ^iUy dtl^i lC5 ^| J^i oljjf jf a^LiJI BNC Jl J^sJI oljjl o* 

£jkU3 c^fj fcs iif jl _^i 03 & ] uj oiLojll oij^j .Universal data connectors 
0s Jli\ IBM c^Ujllj |&* .>^| ^ j^lj v^jj j^ ^ ^L j^ j^ 6 | 
t^J £03*" ^1>jJ Cm 3-elA" £Jj3l dJ^j 1*1*. J^j3 ^51^ ..lUt-i -jU| (>La 
.oiUiyi oja ,> i^ba* joAJl JtS^I ^ js|_j3 JUa o& 
.gy] SaJ o!>bl£JI Jul«3 Js. J*^ IBM 4^-Aj ^LiJI oiLLfll .Lfetf 
Category 3 dJlSJI ^aJL Jil^il J^l£J| 6 f ^ ibm pLfcJ ^ Jliil J» ,,. t5 JUs 
(Y) ^j Jj^JI J 3 IJA.Type 3 <GI ^ «lJ| jU* (o^JJ J3UI UTP J^lfJl) cable 
IL-LSJI ^IjjStl *U~,I £, IBM ttjJS* ^LiJl o^LSJl pUaLj ^J^l *L*~,I D jUU 

(V) ^ JjJaJI 
IBM *i>il cagiill j>Uiij i^uji (iiiiuflai! 



,fi.»JJlibi^ 


^^u^iifiui^Hji 


IBM JlLjlii ,61^1 


JjLu ojtL*<J| 22 AWG JiL-Sl 

O^UISJI ,> £*UI |1j»j .3JjJj»i« 


STP JjIS 


Type 1 


OJJjOII oLbo^JJ Jj-ejJI CjIJl>jj 
^lk_ n *lt jl .n-SVI) MAU 

. (Multistation Access Units 


Jo",..*».jj oLjI^jJIj oj— oil JjLS" 
oL^U oUI+Jl JiU 22 AWG 


oj_«aJJ JJLJ JjI—5 - 
oLjLjjJIj 


Type 2 



nn 
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cfiJUl camibJI ciliifiii jie eiUl±jJ| J£ JJL119 > c^sJL£l| Jiaall 



^lib.. 


^^ii^i^i^oa^i 


IBMilLjtt^M 


(>» <UjJl^« jr'jj' ^*o' i^-e 1—ojI 
.oj^JI J2^ 26 AWG vibL,ty 






26 ji 22 AWG dbL^I <>S fyj^ 

.AWG 


±a5i 03-aJU J313 JjLS" 


Type 3 




t_9j*o jjtft 


Type 4 


>S jyi i^jjjil ILp^jJI ciU^I 
.^jj5^U \ Y* jl TY,o LhIo JS 


5^-j-i <JU)I JjIS 


Type5 


i_ii5* L^ft^j 3Jji*Jl i»jJjJl 
US' 26 AWG ^Jl 6-» J!>Lwi Cm 




Type 6 




<-*>" J** 


Type 7 


JamiI 'UlxVutfl £>5U^ (c-SJ «Jfi-.,n.o 
JS &JjLS <> vJttljL* _jAj oLjJij al 

Orf^^ 0**jj <> ^i-A« U^U 
I1j» J^bj .26 AWG dbU.^1 o_, 

.Type 1 £jilJ 3j,«rUI c^bUlSJl 


Carpet ^jl JjIS 


Type 8 


<i£*b 3jjj_)»0 Joe fwJ( li* »>v.Viiiiii.i 

(Jjfcrf ^Aj .(jplj>Jl JU-3 O^ljLSJI 




Type 9 



*v 
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i^mUiUI ^iljlauaJl : JUl ^uiiUI 4l£uii ^fift u^l.:.^ ^^j 



j j^jj Hub ,>*.Sjl*A'MAU Sjj*U! oUUxaU Jj*jJj'8j>j 
b% Token-Ring &yjk)l ^JiiCW ^1 ^jibJI oboiJJ 

a^fcu* &l»* CW*3LJ ClJjll " l> iJi ^ l*i% JLj2> Hub -> 

icib^tJI. c* £$JI I jft ^ bj>*j ^jx^I c* ojirf (g-t.UA.3) 




YmS^JJI ^ ^LiLuJ! J3J > 43I& ajSS-, ui^ • 
?4VJI Uko tiJJI 6^bJ| ^33^ y> U • 

?Jjl£DL i^L>Jl oljUfi^llj oljbiJl ^» U • 

y^iAlb yeliJl CJ^ISII flfeuj 4,n,nUl ^tjjJ.1 (jft u ^ 

»Ijm. (jJjj^^l (Ai>^< ■»-* ^U*. *tJJJ 0J-& tfiJl >» J-A^ll JjLSJI 

&f 6-jJj J>t UUl oljLi^l JJD J_fi OjjS Jl liLSpt ^jL-JkJI _jI JLi-l Jl 

oljLS^I J« ^fl Sj^Sai Icj-JI jb-3^1 <jJ i->^ll £-« 6-*yi °j-*U= L*J .ijJu»o 

e!iUii±J| <plfcvii toLaJ| €=!i|jLiifiUI 

oj^ ILwj^ J«3 JLUi jJi .Ujlji 6^j y3ll ot^liJl £ljjl D-* yJ J-il 3j^ 
iui ^ S^jJJI 6,u-.bKo o-^H yi»JI ei* ,> <i^ o^bLSJI JJI jLu_>b cj-oSj 
V-li* jrf* LAN li^Jl 15*1)1 6l J*£ Jju J^^3 J5 6^Ij j-^I ^^ ^ 8jU_J| 

.oULjjJI <^»b ji Jiill ^Juus ifij-» j/ ^l_j-» 

oLJkUlj cuLf UJI ^ ir -U JilAj Jl«2*j— OjbLW oibL^ |iUU tsJ 
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cSJDI eumlall eil£uiii H* eiLiLuJ| JiJ JjLuj? » cfiJL£l| JtiAl| 



ILJUm I&xA ItW 4jjli3 tSjJI c^blSJI j»Lfeufl .<u KjlSJI 1*151 jI^I ^jib 4^L>JI 
cjL—311. i^l>JI oLIklll o* IjjiS" uiJlio oldku «d Oj-^i s j^-^ ^j-2d LAN 

.^jiJI SjjlwII SuSjuJI ckUsuJI Ji. U*j> ^Sll oUjuilj 

cSjX-wj ^*<-. (> JS ^JLe j5jj ^1 oljlu^l o*ju Lij-. o-jol-* (^L. Ly_s 

ieJaii <> 3jJi»ai £JjjVl £# *lj&> lil (*■«* (0 j»Sj JjJ^Jtj lift .oM.l£Jl j»U2u s-ljl 

(r) ^j Jj^I 






(BaseTV) 



£ a*-Jl 

(I0Base5) 



3 ^jJI 

(10Base2) 



jailtt^ll 



j>i 



J if 4Jl—SJj 



_£)l 



UTP JjL 

J — 31 6j — % 
(^p- ^ 4iL55 
STP JjL£JI 6l 






UTP 



JjISJI UJ£3 



^Y 



lOY Jlj->) 
.( r j3 



J,l SJIj UTP 

Oj & STP 

jjt* ^ ♦ • JjJaJI 

HA Jlj ») 



JJ o o < » 

Hi. Jl>^) 



-« \Ao 



W Jlj >) 



»j*M*il Jj-kll 



^ 9j Mbps 

C4_iaJI {jn tf'i 
^ (>^_a J — if 



JjlSU 4ju-uJU 

6j SjUTP 

■ Mbps \ ■ . Jj 



\ • • J! t &_• 

.Mbps 



\ • • Jl t o-* 
.Mbps 



JiuJI Lil^l JJM 



^ 
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ojuiUuUI aIjI&aII : Jill ^uulaJI n\S^u *gfi$ u j u -"i 









.Gbps 



j> -'ii- 



»l 



STP Jylfl I 

o • • J! n c>» 

.Mbps 






. 3; ^j jft- 



j^biill 






UTP JjI £11 

LI *->}j-» jl^l 
STP Jj! 531 

.UTP J^LSJl 



^_4 4jjj_» JJH 



»j2JL 



^isai 



fcj^l 



. Sjljll) 4jUUE3 



talk* j3b^ ^ 

.JMtfJI 



UTP JJ 531 



c— •** — * 

I .?4^ &JI 

JjLflLJ Ll-uJU 

\£ w»3 STP 

(1)_J— Sij l_JL-pjjJI 

J k ■■■]"» 



UTP J*l 531 

^ J4.U-JI 



i— i^5jil| 4jj^u> 



J<- 



Uu 



U4 



e^jsll 



D 



'>*■ 



S^jSJI 



l^jluiil 



3 »jU« 3 — ,jjJ 

iLlaJ fl J. -,;,•> 
JA.IJJII 






J3.|juJI 



> ♦* 
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efivJUl cjuuM cjL*ujii >jc <=jLil*fl| Ju JjLu9 < cSuUI| JtuJ| 



^ipT^ki 



5jJ_SJI -U_ jjJ 
J — V J c 



i"- (Baseji.), "."• 



jjJSTP 

J3-IjuJI SjaUeJ 



■a* 



ix__^Jl 



:>.|(3jpBa?e5)''; 



o-» 



fc^iiU; 



UTP JjI 31 

J sj 4jI ill 



ftj) 1^4 t— JL_*JI 

p 

IS J — H I_l5j__« 

<( yL_ll pJsUUJ 

STP J^LSJI L.I 

3jj_iJ! ijjJLi 

J— 2j cj"5Ij — nj 
.UTP J,ll)l 






;* 



(iOBaseiJ -, 



:-..•.*. l ,rr 






ft ug gill oUyx^ 
4 iii^lll 



ws jsi op 

ol — jjSul & — o 
^jjj II 

JjJL>>Jl 



oLSu. 



— flJI 



jPiV It (jA ii 

0**" — II L) — • 
oUL. U 



utp j.1 sai 



M 



4jl»| 



I— «l .OJj. 

STP JJ SJI 



gjjj 1' 



J.IUI 



-dJUu^llj 



S-oLUl 



j 15a. 



SJL 



4-"« 



iLouUl 






»*!**- 



-31 






oUIJlVjj— rf'JI 



M 
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o^MilwUl ■Jljla^Jl : J\l| ^uulaJI -"■ i< j»i >*£)Jq kjiailt) 






(BaseTV) 



xj^Jl^l^JI 



(10Base5) 



&,*ollJjl£]1 



3- 



fljll 



(10Base2) 



jkllaijl 



49l 



-6% 






«ul.i>a. 



jISL* 



(_va__*j 4a 



SJL. 



.U>^> 




(*) 




^ l^jlj&UI Ojj&i Ut5j lift .&AII uuSj3 Uwu 2UUJI 



(#) 




ci 



ii[jjL£j| ciu£>jJ Hjdod cUobiol| ejj|9=d| 

J^UaJlj Jjlfll uj^j3 %«-. i$.i» Js. jj6jti\ ft dU^^I 6-i jA&\ t5-» 

.UKill JUj JJtij 4iw Jjl^jLoi-l 
Shielding JjI*J| Jf 

jSUi JSi\ iikUl oiutf U15j lift .*Jj>II o^lfll «> It Uj3 pjSJ-d as^s J5 oi 
SjLjJ jjiJl ^U tfjj,. 4jtSUJI oliljiU o=u^»Jll JjI£LI JyJI v5ja— o"-* 5 j*-*** 



^ »t 
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cfiJDI ouuiLail cLL£ujii jja cjliluJ| Jii JJLu? • dNJUI| Jtul| 

CrossTalkJ=L|dJ| 

J5L3JII ,>« jljJwJI Lu-u &l O&y Jl>}&A\ oj-alliij J>IjjJI Sj_»Ui ,>_« J_S" 

&• oULJI J,isa L^s <^_£» c5 3JI j-^*Jl Sjjj-SJI cjI£jl-AJI ^ L-.lij Sj,; [~vj | 

jjjIjIIj «-L»^£II %k> ikJ^j Jj33 ^1 4*>jl>JI Ij5bj^5Jl cj^LxJJ ^jliil JJ3 
Jib jibjl jjjui Jj15JI J**o lift J5 .ojoiJlIlj -jjjI^I oL^ JSI3J3 ol^»J|j 

. J>-|juJl_j (_)Ajj-2aJ| S^aUi ^ 

Jailj e!i(Jaco 

^y— »UJ| jLuJIj |j_a .(MegaByte Per Second JUa_*aoJJ jL-ai>.|) Mbps_j uij^u 
100 Jlj* ^L*; oiblS' pjihX-J ^1 LAN ^UJI olfLAJL ILJLhII Jiill ola*! 
1 6*^ Jj*« oliLj^Jl J51j IL5>^J| uJUSlI JjIS 0! J3AJ JJ^JI li» ^j .Mbps 

.(-ujtf J5J cjuL. L>^. ^) Gbps 

olsUl oLlLuJI j£S (^^b tSjl-Mi Jlj LK isi5Ljl£I| oL>jj ojIj CALLS' 
i^jj J5SI1 o!AjISJI Uf .J>uA* Jf^b Ul£l)l jIjjj cjJjJI y^ju ^ o-^Jj Jj_k>? 
.Lu-o La^j LpSJj ^f oliLd cjULJI JaJ £#& <> J3| Jjl^ .j£^ 

iu9jifaJlJ| ojLuiUI 1^99 cacid 

(>j attenuation <>*jJl SjAUi) Sifci*** o1a*« UuJ o!>LlSD 4AJ.1M I * LJ^I 
jli .oiblfll <> ^5 JfJ Ujj ^Jl JI3LSU JjJ>o -v^lJ cj!>LLSJI olLdsl^J o_5 
(> Jj22-ai y#x&\ ,^jj <>l 4JL»J| oia ^ Ijuj. jj^i j^^ j^ ^,1^ jjLjjj 6 { 
•lk&.ty jLk^lj oA»JaJ 4jJuI LjjjJ ^ ol£juSj| i^jIcIj lift .SjLi^l oi_» J<; ■■«" 
SjLi^l 6 f ilL> ^ iUjj JjLJ| ijL«J SjUI il^J J^ J.^ 3_»JjJ^I o!j» JiUj 

.K^ill ^lk.1 J* ,_UU3 UJI L^JS^ cJj J^L-3 J3UJI Bju»| yU ^1 



ur 
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A^uiUiUI ^iljU«ll : JUt ^unUI iJ&fA .,i£j3q u j Ul " l 



aSiiiJJ ciiuiLaJI 0U4L&JI ggj a^aaj alsiind aJLa ciuilja 

^1 1£ji}\i c^LiJI j^l ,^0^ oiblfUl f Uu ^^^gj ^Lax^i ^alfm ^j^j 
JL-liJI ol*L»Jl o^-*! ^ jiJI JS^JI viDiS-j (i) jjj Jjj^Ij liA .L^jJ J«3 

.j*a>J| (yudb 43U1SI j|_Jj ot^lSJI |»UiL 

IjijJI y^*IL; 4iaS Jl j*> CC^lSM f UiL ilyaUJI oUlaJI 







» ? .11? .■<»,. ,'. i • . »'<, i" 




(j.j3 o«.) jl» ^oY 


A j[ HubJl $, 


(j.jS o*)ju\o 


BJJA6* 


(pjS oYa) jl» n» 


B J| HubJl a* 


(pj3 fl«) jS* \o 


CJlBo- 


(»j3 00.) ji. \*\A 


C j| HubJl c 


(pj3 8 • ) jl, \ 


D JlC,> 


(|»j3 V) j*« NAi 


D Jl HubJl 0* 


(jijS Y-<) ji. T\ 


EJ1D<> 


(j»j3 0..) jlo ^oY 


E Jl HubJl o» 


( p j3 V«) >UYr 


F J!E<> 


(pjs u<») j3u \r- 


F Jl HubJl &, 


(|>j3 Y«) >Yir 


G JjFo* 


( f jS r<»\)ji. \«v 


G Jl HubJl 0* 


(j,j3 v«) ji.rr 


H JlG<> 


(fjir**)^ ^ 


H Jl HubJl ,> 


(pj3 V«) >Yr 


I J1H&. 


( f jS YVo) j3U At 


I Jl HubJl (yt 


(j.ji Y")j^ "^ 


JJ1I<> 


(|,j3 r*\)jU \«V 


J Jl HubJl cy 


(.ji > ) JU \o 


KJJJd- 


(jijsrYo) ji« m 


K Jl HubJl o> 


<j»j3 • ) JU \o 


LJ1K,> 


(pjj YV«)jl» At 


L Jl HubJl &• 


(|>ji o<) jS* ^a 


M J1L6» 


((.ji Ytn) jl« ^ 


M Jl HubJl <> 


(pjS VY«) jl« YY^ 


M JjAo* 


((•jS A < • ) Jit Y 1 1 


J J!A«> 


(|,j3 ff)jU YU 


M JlD«> 



^ »£ 
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cfiJUl ejuulall cil*uji jfe ciliWI JJU JJU19 > <^UJ| Jtaklj 




JU3VI Ja-«J J iu t o JLl IJ >±J>y JSLi 



lOBaseT o^LSJI ^ LUU.I jOL. ^L l 5 J Laa M ,'5l| .,u<T[| ^ji jjjj I1j> 

.U^aJI oi» 3LU} Category 5 UTP 
4i5u-SU V-WI ijlsj.}' ju^ oi JjL> j-^JJl 3ULJI aUjULI *j_Ji ^ 

JjkJI oj« j5 Hub Jl ChWj A, B, C, D, E, F, and G ^1^1 0^ oliLJll 
^ ^il-jil ojj*u Repeater LjEi Bbf £_<, £_£, JjLf ^jAjl—3 ai *jhi „,i 
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«4iuLiiiUI ^iljljUll : JUl ^uulaJl •al^jti -uSpq u j Us -"i 



J|_j_b! J_Sj ll-ft .^L- Jl t5 *^yJI JSL-SJL Hub_J1 4_j Jj-^jil *--i.jil 
.(fJ* VV) _>*• \A« a* j£ •■*> ^ -pj,^ J£ J| Hub Jl <> oiLLSJl 

O^IS J^J" <> '^-^ ^N 4*-*& j»J^u-u £,1 Liyl ».jku,.j dUjJ oLi)llj 

JJJI Ojlj J>JI l^*j £-3jll l-W Ji-1 ^yj— » <-iUJi o^UL5 jl 3a— .L>J 

.STP jl UTP OjjA* oiblS j.ljiO-,1 6j LjLeuSI 

iJLuj Lo Jnaifl 

: J^iJI «> &UI *>»JJ V-L.^1 j^HOl UJ t^iJb y LsJI UU)I 

oiblill : olS^SJl « IujWlJII o5bl£)l ,> i_-,U ^Ijji 4_J^15 JILa <3I 
.huy^\ ciLjl^l o^blSj iljjt^JI 4>jJ)JU o>U£Jlj Ljj>JI 

J*> ^jki„...j (l-«# .,\o) p— ^tt Jlj-> 4-£»- oj^i AiSjJI J^ 1 -^' ^ 

.(pjS vv Jij*) j*» w<» o* ^ ^ oUl Va^? 1 oijia^i 

J*> 4ii«J US' (4— SjJ ',0) jv— ^,YV Jlj-» Oj-laS Oj-Sj .i U I I JjLSJI • 

.(pj \M < Jlj>) j3U o* ' 6* ^ ^ ^ U fyxFW oljLi^l 
<s ik*-J| J^LSJlj AjijJl J*IS3I <> JS" £. BNC <Ujil f ljAi-l 6^! • 

^ :ll ^ j^^aaJl li*j a^jJ <fc— t^J ^ ^i^ 1 ^^W^ 1 • 

LJdi-aJI l.!^^ ^^' J^l </ r^^*^ ** pvc - Grade "^ Jl ^ 
OjjL 3x»jj JjIUI liaj Plenum-grade i^jJI 6-* J* 1 -* 6-* Sj 1 *-* L 5 JliJI 
oUljiJl Jl* fclAil &*l/ll ^ (»Ji*l^ >#i f3 cmj J,LH*JI <-*.?& W^l 

.UTP Jjtf*. jAfi jl STP Jj>« Dj^ fll 6^ JjO^I £jJ>ll J^l^JI • 

jb 6 5U3 ^ijii j>ii aij j^i5Ji J> <> s^j j^ ouui jj* o* J^ • 

p-S J3j .Categories r L5i l-AJ 3JjJ^*Jl ^jJ^I o^lill ^ 6^i • 
ol3l*JI J« l*^, «> J^ S->L,0 ^ J-** 3 ls^'J ^ :L ^ Li^J, ^^' l > l, 

,J3-IjuJi SjaUs 3jjia«j 
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RJ-45 gptfl & Jii\ oy^l oiLa^ (.jjkS-J LIjj^oJI *^jJ>il o^jLSJI £ 

.Hubs JLj jjjjjwiJI Sj^»-L J^uu ^J 

.4j*3jJI oljL4"JII J*>J «--j-SJl |»jl>I-j i#y*l\ ciU^I obLtf $ 

oljj-iill j_-o 4_.U* L5 _^5l ^jjy ^ J_o*s 4^AJI .JLJ^I oiUL^ ® 

JJuJI ^ : o^jt J>1> ,> L«JJu o-^! oLSLjJI Jl^i ^1 djL^I & 

.BroadBand *-jyi ^jJll cdIJ jSiJl &»jJ=>j BaseBand <s±c\2i\ (jjil olj 
jjjs 4,1*3^1 oljLi^ll j»\V- t BaseBand <j.a*UII ^jJI olj JiUl U^ & 

^ S^LuJl oljLi^l ^jl>0-u BroadBand *-jyi i5j_1I olJ JiUl Sa^L <9 

oSyi y-U J> L^iilj L^j 4-s.UJI o!>bl£)l plkij jjjWI .Jl>0-«3 IBM 4^4 ® 

i*k;i ^ ji>ji y> US' JU*Ji |j_» ^ s^l/Ji l^jjyusaii y^ij «^uc 

Network Interface Card (NIC)d£ujiJ| cijl^ 

Network ^JiwxJJ jLoi-l) NICj tij_*j jiJ\ j Ki-AJb JUoj^I ojj-S 
*>>JI ,y Uli&Sl; ^Jl— o^L.1531 o^-Lu-j caJLS'yUS' J_*«3 (Interface Card 
C»» *>jJl 13* ^ 6*^j li» .^ilb Sj-^yil jS-jjaoSJI Sj^-lj -J^ill 11^ &LJI 
Lj-3-, yiSLilwj cjlfLuiJl ojj£) iiliidl gljiSl & J*J*JI 6* V 1 ^ 1 «JL45uLi J-piJl 

,cdjj£JIj cj^ISJI J^-ejlI i«jioLj| Connectors cn^Ujll (> 
jLpI 'ijjLSi \J*~ol» oyy JL-93JI IJ-ftj 4<. .t.JL NIC cjj^I jjjj ij^j <9 

.Leul LfcjS a£»aJlj L^JLijIj cdLjUJj 
.NICs olf^JJl Oj^SJ UJtSu^J of^j ^| culjLiJl JL^j <9 
.NIC 4fLi4Jl ojtfjL^ I^L,^! oljLac^l j^ ^ 



)<V 
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«*uiLwUl ^iljl&«ll : JUl qijiiUJ | -■'<•••?■ ^i£)39 fejk&iq 



.ISxiJI *|jj tS^lMW jijlajj 6*-**^ (JJJ3 (_jSJl 




NICi£ajjiJ|c!ijLbj9a 

u_uJ3 NICs _> L^l j*ii BjU ^Ij Network Interface Cards SS^iJl ojj_£ 
Jij JiAil^ lift .'-iSjiiJl JjISj jj^rfJiaSJl jlf> ojj 3jjUI aLo_jJI ji (jjUI Ja**<jJl j^j 

: <ij3>^ JjISj J-al» NIC a£ju& lijtf LU ^J>^ (Yi) 

Jam j»j iifiJI Ojj-* J*»£ J&t 




Sj-^l Slot iSjI^JI J*i (/ Lfrt^j 3 fSS ^j-^l c>i <J>2J jj-^JI I1j» ^ 
0*1>JI *U*iL a^xAJI Jjtf J^-j3 ^! NIC iiuuJJI CJ,tf L-uZy (^ o' J-~ 

: ^bJl Llfc)l J Ji^i NIC aS^JI ojl^ jjj & <Jj2Jl 0**4 

JloJUj BytesJI &• i*y^J I^U^-jSj Jrflfll 6-* SjjIjJI oUl^JI JUi-l • 
tiJJl jSj^I jl^ Ul&JI CPU a^il j^oJI Sa*j lk.1* Lfni $£•* 

.oLll^jJl BAA JjI v u ,* 
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UjjJl 3*^jjJI oUlj^l) Firmware Jlj (JjUI Oj&I 6* J* ^ J^At iS*-i)l 
J&\ JljJI ^ J^lrfJI ^ SjaZJI 4*J £y£» f c>*3 g^t (ROM J^ S*lyJl 5^_^|ju 
L>13k1I JIjjJI lilJifij Logical Link Control J&lU JL^J^I ^ pS^iJI 3_^ JjU 
2?.Jh ; l±y?}» Jlj Jl ftJAj Media Access Control JLeu^ll J*-. J Jj_^JI ^ p&*iJlj 

Open Systems ~1h ,mll jl oii-l) OSI J*) >ll— > 3— oL>Jl oULjj^JI J—^j 

,(i>j2ill i&IaJ^I o«« JLaJ^I JjLu *j^w Juli (jJlj Interconnection 

5*^1 ^ IaJLujU diULuJI a|ac| 
NIC Ai^SJI Ojtf JU i_u»o i^uiJI jj* Jtafll &• olJLuJI 65^33 &| J*-3 

.4<.,f.,ll oibl^jj* jflL* 6' 6^ liJJl J^SJb 
.Buses L^jic jit* Paths ^ljLu» JiL> <> j3j^ iji -^* JZLS3 oULjjJI 
.1-i.Vfr Jl Li*, k^J.1 oULJl oIjLl* <> jliJlaJI Jllft &l Jlyj jjuaII I1j» ^j 

I) 

cl»l;LjJi «jk."„i" jjj (i»3i>w l^jI (il) i-4i»J ui> sj^f.j^ oijUii z,\ i*ju*.j lis. 

jLu ^ J23JJ 0? (> "^ JJ^J SjjL^U olfyj>u ^j-fl oljL-Jll oljb jjus JS3_13 £,! 
,Ja2i j^-Ij jL*» J5L> <>o Serial £>toll '^Jm JaS* jt>lj Stream 

IBM jSju.^II Sj-^-L 4«j.va . ouL^ ^1 JJ-3 J5_o 3_ojj£JI Buses _)l 

^cuA JJu ^kL^." cjuliTj 8-bit Buses L$jt iJ^ju cjjLS" SJ-^SlI 3j ,n>,fi,ll 
oJISj AT jl>Jl «> JL>*kAJI IBM ay&.H ajL-uJL .Iris oJ Jl y^ii ^ oULjJI 
.oSJI ^ ^ olJlull ,> isu \*\ JaJ ,^! 4ji l5 iy ll»j 16-bit Bus Jl (ijious 
jSL-j Ujucj lift .32-bit bus .jioL-ji »jjl 1-j.yUv ^ ^1 jjjjj-^I oj-43-i L>7 
tSjIjjjJI 3i^tu ojflL l$JI JUi Ola jjj,!JL»iIlj Sj_j^._^I Buses Jl jl>I ^ oULuJl 
*fi *Jai^ ^j .....■>>. I luu>. ofl-^Jl y*iJ ^ oJ23Jl oULuJI ,> 04. rY 0^ ^Jj 
J U^ 32-bit Bus Jl Cj\ j^-sj j3jj.h^II oljL« jj* oULjjJI JI2UI ^ ^JJI o!j> 
jj-u) * y» . ^ i l Luufc ja«i3 ol ojLu* fY J (j£-H f$ 6*j "j^ VY &* uJJ3« tJ^jJ* 6^ 

.i>lj Cju Ja>o SjLj*- JSj (3_»j(jjLp 

ojiL, Lpi J15j 43.U iijuiJI &^j\£ 6* (if <y ^ULJI >Lu UjIcj I1j» .Bits -Jl 
5i»Jflj ji.^1 *ljj j^-y cuji^ ilJij Serial Transnission JLliII JiDI 2i»jJw 
1»5 
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UiUI iljliuJI : JUt ^uiiUI ^itSUiii .jLftlq Maiuq 



: a5ulAJLj *<L«jIjuU olJLuJ S-jjI^lUI cdUIjjJI Jj^Oj aj2j »jli- LjJ <rJ>$i (Yo) pSj 

: (*«) flj J** 

4.«;Ltjq oLiLu jLuJ 




.(Transmitter/Receiver J jLbO>|) Transceiver J^lu-ll J->l 6* 

Network Address <&jjjiI| ul** 5 

3 I ^ o* &*>^ W NIC S5*aJI ojl* ^ oliLjJl J^-pOJ liL-S^L, 
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efiJJJI eiiiiLJI -'■'*»; ■*■ jis c-)LiLuJ| J£ JJL1119 > cfiuUI| JtoAI| 

.Siu-iJL Sj^>jil ti^SlI ojjSJI i^jj oj«*J pk ^ ^LIJJ ^SuuSJI ^U ti\y£. (^ 
Institute of JkaJU jL.tu.VI) IEEE oI^jSJ^Ij *l 4 >-f£ll ^j— >ai^ „\ s .*. e 
"«£ji, J£! chjjllnJl (> cjLS^j a a.t^>jb o*lS (Electrical and Electronics Engineers 
oifc Hardwire pjkt oli^AJI oi» iswLi jJj .NICs cuL Su l. A JI ^j$j£ fty-^ pj_& 
"<ui*e J!>li. £,« JJjj ^jLSJb Sj-j-^jil Chips L^j-p&rjll ^5lj_AJI J_i.|j <jjjLL*J| 
ojLS" J£J £,! jj>J SjIcjJI sjjb J5l> (>j .cjjLSJI Ji-b oI^jjJI burning jj^ iJjju 
.4£juJJI J>b jjSuy (^1 (^5L«j *ij <u oa\J>- b\y* -y$&& J^ «j (>j - NIC 

^Sj>H\ jaLfeyi ,> j^jaJL d,L\, NIC ojLStfl ol J^N <3#— U 4iL*}W 
JjLSJ SjaLv l+Lc>.j j3jj.h<1I 6* ^ULJI '^i 4 -» 1 ^ *-Li_5l ^ ^LuJb <oj ^1 

l^ U t_i5UsjJI eia ^ ^j '^v,utJl 
(> c=jULjJI Jij J^l <> Lw ^l^y <ji i_»^o NIC ojLSJlj jjj^uSJI <> J£ (\ 
J-^JI Bj^li Ju>j3 Jx SjjJiJl LjjjJ ^311 ojySJl ^j .ojllL) j3jj.i i<l| 
5j_5ljJI 6J_») (Direct Memory Access »1k ,o»\\ jl— =o>.|) DMA j—JLII 

jjjj ; i-o<ll &f Ju>J (J—aiJl IJ_ft ^jJ Juju U-»J Jj-^Hllj rj-Alb LjJjUol*, 
. CjjjSJI 6,1a J31 4j <Lal>JI Sj5IJJI ^>« 0&*J Q c ua>u 

Sj>j»j1I oULuJI « r i.Ltij ,^-SJ j3ju.i t ^H SjLil Jl—jb NIC l=jjL5J| ^ (Y 

.jjj^j^SJIj 
.NIC*£juiJl cajlfl jfymSH Sj£|j o« olil^JI JJJxt^.^lLj o^lVJl BusJl (\" 
j^l JjLSJL. jl BusJl J le^ dlttrtl L_jJUJf J Up^ oULjJl $i t*^ 
SjSIJJJ UjJL-jl (Lb oUUli .L# J^u £,1 NIC 5<uuiJI ojlSJ o^ <ydl 4p>-1I 0- 
irfSiyuJI Sj^lilL j>*>*> *y> (>s SjLfi SjfliJI 8jj»j ojLSJb L^UkJI Buffer MlSjll 
oUJU* »Uai ^ dJjj eJj« J£iu L^I/J^JL.1 p BjSliJl ajjkj .j 1 ^^ *^L>JI RAM 

..L23 oULjjJI Jl^CLflj JXi 

lAj<p*»il|9diULuJ|Jljijj| 

5f^iJ| ^ c^ULyJl jL,jb -,ytfb. J£ij- J— jil NIC OjLSJI (.US Jj_S 
OjjjLSJI <> J5 jJ o-j Jj22uJII NIC ojlS3l ^ <#3J&[ ^L»^ Mj^L ^ 4Jli 

: ^1 J* 6^ 
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«*NiUUt ^ljla*ll ; JV1 ^yuUl JjifA +gp$ u j u -' i i fH+T* 



.Jl fo y J l 

.oUl^JI oUij JL,-,! ol^Uc o*; 4*^1 ^IjOiJl 31 

.Overflows 
.obLJi jsi 4*^ 41 

NIC Ojt£ £o lM>M 0** £^ 1^ ji^fj gj-lj ^J^i NIC ojlS of i* 

A^L^i' Sj5b (>ueu3 iijJu>Sll NICS OjjSJl t^j |j* .L^iw iSSlji-J 0' Ug '- f> J-£ 

.UwSlI oj^Lj (>>L>J! '-Uj«JI Jj*« ^ 4«i: Jsuj, ^ SjjiJI ojJ JjwjJ U«l£i» 
4j LWI o^UImJJ jAi JQ j^i\ ojUOI oljlib v±*uj NIC c^tf J£ 
JS ^jph3 pi. o) J-vj li* .>^l NIC ojlSJb <^li*JI .oiUUl Jsu-i ji JJ2J Ujj 

NIC dijl*J| &Ab otsliJI iioioaUl pj£l| 9 ei|jL=d| 

^ j L*A*3 &5U* c^ljLp. vJlAll ^ L^jjJ oyS* NICs aSxJSJI ojjJ> 

lejArji* »Jl»uLuj iajjill Cn U , i ».< xll l 54 O**^ 6i JjAJ JJ-aJl IJJb ^9j .dL*3j p j^ -. n 

U£ (Dual Inline Package JJa-aJJ jL=oi.|) DIP -j cijju j»J\ Switches jljj^l o-» 

: (Y"V) j*3j JSLiJI ^ ^03* y> 



iu 
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efiJUl «r<uuilai| <-'.l^ t .ft J: > cJULuJI Jii JJLuj? > cSsJUJ| Jeul| 




: (T1) flj Jii 
jaw c»iW 3_«jjiJI NICs ojjjJi 

.DIP jljj^l &. Aej*** J* 



.IRQ -^u-ilJl jLo. $ 

jj-L-Sl I/O gl>2lj tJ ^ 1 frUi ** a!* 3 "* im^I jLpJI • 

lu-L^I SjfliJI £,lji« o>L>Jl jl^JI "• 




^r 
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o^HiLwUl ^iIjUaII ; Jill .UllLil ^ll£lM ^IjSjjq u ; u -"^ , 

IRQrilhijj.niinib^h-S 

be, SjLe (Interrupt ReQuest Jk^aJJ jLai>|) IRQs cJJaJl jj— *& Jo$_k> 

I>jJj I/O ^ljj>^l/JLi-J^I (^Ij^ (Jl«— OkIjjJIj Oj-fV^ll jJbJ 5j5_*» 3-jjU Lj-ki- 

oUL jl olj^-ttll JL»jl LpS^. (^Lll -NIC ojj-SJlj ^I^Sl o^UL.tUj £hUL( 

.jjjjjls^JLj l^jLsJI JoSJl -JUall i«Jy»Jl 

J 3j 5 u t0 5J| jL$j>J ^IjJI tSjlil Oj^il lM'-IJ IaJUu |Oj i-JJaJI jj-iJB Jaj-kV 

A4 ^5^5^11 fJL*ll 6^°- S! *J tXj «U_j)j alj 4_}aA^U 4JLl X >*j OjIjjjLulo (jrij iO^j «jl_j La£ 

- j*Ju <»a><jUi 4Jlfl jj^ul»£)I jLj^jJ ujiU JL-»jb NIC cjjlSJI »^_2j LoJu-c 
.j ^X" : <-«li-JI CPU 035^.1 'i*JLdl oju>y l#JL.jl pj 5aJjj3£J| SjLil &* ojU 

(0) »3j JjJJfJli pft^jJI .JlP .BjJlLl "&&■$ JuC OJyJAj all j j . uA'rt l Jsu>j lift .«_ftLi>U 

(•) fly Jj^l 
IRQ jjuttll silk Lil l*Jj|» JL^tefl fjill 



4I&UI 80-486 ^Jk^^w^i 


IRQ 


Enhanced -Jk^JJ jL*uL>l) EGA 3_J&L5JI ojLSJ oa-ajk. 
.Ikmll jUai-l) VGA S-iLiJI cjjLSJ jl (Graphics Adapter 

.(Video Graphics Adapter 


(,)Y 


BusJI ji COM2, COM4 Jlj3 »U«1 .j£J«m o-S* pJ 1*1) ^ 


r 


.COM1, COM3 JljSJI ^Ijl u*-*^* 


t 


cu,l£3 jl LPT2 ^UJI cSjIjSJI *M pJL"-« 6^ pJ 1*1) £&-• 

.(cjyoJ! 


e 


.Ujil oliljk^l J>-i*J »i>aJI Sb*i oA^K* 


^ 



nt 
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cfiJUl euiital| cjLSujIi H* ^ULll)| Jai JJU119 • cfisJUlj Jjaill 



jkl 5 I 80-486 ftJ1*«4 P^H9^> 


IRQ 


.LPT1 (jjljjJI «-UjI oftftVi 


V 


.jL^JkJI <LeLJ (jAaOXt 


A 


a|jL>a«»!>U *-Ijlo 


\» 


»|j>J-i!>U 9-lls 


U 


.PS/2 (jjjUJ oft-o*^ 


\Y 


^clj^l oJLiuJJ i_ya~a>^» 


\r 


.Master 


u 


.Slave H^ibJI U^JI 


\o 



NIC SfT.j^tl cjjISJ IRQ5 jl IRQ3 q a^ x'j <^> <d i»J cu^L>JI i_Jii ^ 

015" lij <u ^-cul. IRQ5 cA J^SJ jj-=JI lift ^j .J*o«JI IJJ» ^ J*j Ujfl jJoLAi-i US 

^jj-I plj^X-l c£hs liA .Will ^ jytuUl jLskJI j*> <GJ LS plji^MJ ^bL. 

.JjuJLj <UJl»uL« IRQsJI <>o ijl JyJi>a) dDjj aUsuJI t>a>^ ^Ijji 
0^*1-^ a\ c£h 3JWI oi* (ji (»Ijl>uL~,}U ^.LU IRQ5 jl IRQ3 c>S> (J 13! 

jl$j> ol jJj lift .NIC ojLS tiSl l^-^y.^.^3 Cy&H JjL-JI Jja>JL> Sj^Jil IRQs 

JjJjjJI j^S £-2>jj j_ft LoS""" IRQ — II <J o>_-a>J,l (^jlil Oj^lII ^LLwu *il jj ^u -oS- H 

,f|j»l*)U -la* IRQ Jl liA o-j^. d>l ^5^! ' ul * Jl oi * <y -&LJI 

efiuuLuDlaliaUI/Jlaalllalii* 

Lfj j^ BUS of o-L-l (J* li^y <^. ^L-^l gl-^'JIl/JLi.j'JII *li-i* 
Sju>-jj (NIC 45-t-AJI ojLS" JjL«) jjjjju^I jLf>J '<Lj.jUI oUjill o*j oUjL*il 

Ol jJ* S^jll ^JWI Sjl*.^ jJuy »Ujll |j_»j ,4-j 4-«lAJl CPU 4jj_^J.I 4_j>Jl*il 



llfl 
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a^uiLhiUI ^iIjI&aII ; Jill u.MiihJI ^iti^jii •fiAlq u ; Ui -"") pj'n— * 



Jjjj>JIj l>~e>jilj («5j2lJ y-Lfk' ^ * (> 'ijj N *\ ftjSOL-y ftUaJJl I1j>) Hexadecimal 



^&m,; 



jt^toft 



^^iiov-ji 



4i#ji,*> 



NIC 4fuAll cL.jl^ 



30F Jl 300 <> 



riUflU. 4^L»JI pS^Oll 



JI 200 <> 



20F 



NIC 4£.u*JI ojtf 



31F JI 310 <> 



J! 210 



21F 



Controller pl*JL)l obi 

ttljk. 'Jb 2 — »1&JI 

PS/2 Ijl-oJL) Li-sJI 

0"' g^ 



32F JI 320 <> 



J! 220 



22F 



LPT2 usjIjaJI *li*« 



33F JI 330 <> 



y-jUb i^UVJI BusJI 



34F JI 340 0- 



35F J! 350 & 



36F JI 360 o» 



37F JI 370 6* 



LPT3 «ijlj3j| »U*« JI 270 



JI 230 &. 



23F 



J! 240 



24F 



J! 250 to 



25F 



J! 260 



26F 



n"\ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



cfjyi cuulaJI <4l£uj£i lie eWLJ| Jil JiLui, > c^iUlj Jeulj 



;*»1JJ&<W1 



LPT1 jjljaJI tUp 



j! EGA L-iLJJl ojL^ 
VGA 



3 JLiJl o. 



d JJSj) CGA/MCGA 

,yJI EGA/VGA oj^ll 

£)lj_Jl Jj) (lj J o «" 



Controller <l£>jJI SIj{ 

fcljk u^L 3 1&J| 

.C0M1 



>Mrfj»^; 



38F JJ 380 &» 



39F J| 390 ,> 



JI 3A0 o- 



3AF 



j^uimM; 



Jl 3B0 * 



3BF 



J|3C0 



3CF 



JI3D0 



3DF 



3EF Jl 3E0 <> 



3FF Jl 3F0 o* 



COM2 J\yi\ *Uu» 



*U^1^ 



27F 



Ji 280 



28F 



J! 290 o 



29F 



J12A0 



2AF 



JJ2B0 



2BF 



JJ2C0 



2CF 



J12D0 



2DF 



Y Jl 2E0 0-1 
EF 



Jl 2F0 <> 



2FF 



l^Jl y-Ul Jb L*ju J^lrfJI pi, _^iJI 4AJUI jte J^fjuJl p li,ty ic^*^ 

.J*UL flj*4/>U S^bil O^LuJl JlJJL*2J jSj^l, y«UJ| floSOu^l J^Jj AMSf.\j» 



UV 
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OJJuUiUl ^iIjUaII : Jttl ^uulaJl ^ilSipu ii£j3q ^tlaMq p;i-' i 



<-Hj* J 3 



Jl)Jl>u 



iLiijUI o|£>|aJ| JI9JLA 

^J-* J-wu Base memory Address li_«,L<Sl Sj_£|jj| ol^Le 
NIC 4&A1I *jL*j li-» .j3-jjj_«5JI jL^j 4_*UJI RAM ^uSIj-f.,*,!! Sj_riiJL «_§j* 
oULtJl oljltl 6j>>H aiij Buffer 32ij, Sj_£|j aLS jJ US ^Jjll li_» ^.Vg— ., 
^|y* L^jlc jltu oLp-^l o="V t/ -W^l WaJI o^-» J^»j .'-U-ftliJl jl SjJ^JI 

.RAM iplyUJI SjSIJJI kl jj 



jmj oU^JUli 6* *>>. 0* BjLp Data Frame obUJI jU»l 
i^ljp* J J^J ujJUJI jij .4£jiJI'jjie Sjl>Ij Sju>j£ <UL»jj 
D8000 : op 8jI#p fcj&J! Ojl£j o^M "^Ht-Vl Sj^IJJI 
44 4>ll*»l ^ ji* j>Tul 0>j NICs Oj^iJI ui*^ ^uuJL) 
fu^sy D8000 0^1 JQX1 J^jw JUi -^L&l SjSIJJI glj^ 
ol 4}JLe JL& NIC &fSJI Ojl^ ^l*f3 Jdftj IJA (D800 




^l-j&J! Sj5loJI f l& f o^U V ^ali nics olioMl'ojjS 

Oljiu'vLiJI W*afl' M> it > '31*3^-6^ ^ RAM 




Transceiver JjAJjiiol|/ Jui |J| jLjlL=i| 



ua 
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cfiJ||| euitibJj e^Knti >ie c£LiLuJ| Jii JiLii? < cfisJUJ| JtaAI| 

yAiw dJUft JIHI Jjjuj JUi .Ojl£JI 4ju^j yLciC *Ll3i ^jJ Ifrajj-JU «!_< 5I ^j^.^1 

I jjt .on-board Ji^b ji-Tj ^jL*- JjiSi-w/j^jjj Sjjj-o ^j ^Lj ^1 cjjj^JI 
: ^j[> >Tj JWj JJLL-Vj*^ jj> NIC ojl5 U ^ (TV) ^j JfL% 

: (TV) flj JS4 
JL_e Jw — i tf NIC 4Sj_.ii oj|_S 




On-board 
External 



V 



jl t5 L3-)jJl *lj_«. JrfS3— JLI/J— 1 jil jjl_>3 ol 4jJLc (^Ajl^ UbJl o!j» ^j 

.4+Ju Cjjl£JL JjJt>Oj| IJJb jyiJuu »j2j JJj JJUj <UljL>0«.l plutf ,jjj| ^jLiJl 

jjli^JI pbi^L-L SjU jO. <L*iJ ojlfll J^-> cm J /ill ll/j-^jll j^-aO 

.(CJjlSJl Lf»jL>0-IUM( 

Jjlf=J| 9 Bus jLuolk NICa-=u-id| e_ijlib ulu tttMl 

^j^ d£i 0? t^ 3£jlAJIj j3j#^ll jLf* 6« J9l>5Jl a^b (J-, ^ 

: ILSuIl 
*LSJ|) jJj^I jl**J ^IJI 15 IS^JI »11J| £_, jJljUl ^ SjjJUl 4^J 41 

.(cjULJI culjLJ jjUnAI 



m 
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aowLwUI ^iljUJI ; JUl «uuU1 -■'<•;•*■ ^ySpq L*|bariq 



.4£*AJl O^UI/i £, ^#*~° Jfuiu J^al. ibufu ^1 4*,pvrJl U^yi 4^jJ <& 

ji^L <_M j3j#^ jL^ro J*o of 6^! l5^JI cujISI Jliil J*l~- ^ 

: IjiU 4£^ J^i, IBM jl^ J^JI Jfi SjjjUJ .ujj 6j S3 H 3*Lw* K„\, J^o, 

as^uiJI ,y SuaM JU cjjjfJl o-e Lot* (JL1V3 oj^ . . .1 kn ijSJLaJI ■ "• '<■ .^i u 

. c5 5^ufiJI JLa^l Jj^ ,> JU33m £j3 p/MKL-3 Apple Sj^-I 6 1 US' Suk>J| 

Data Bus Architecture ciiULuJ| jLuioJ c£jL»coJ| cLuJ| 

oljU, ^jLwJl J^Lj^JI c>» f\y\ gj >iJLift 2 j.n V A.ll j3jj.wfll Sj^l ^ 

: oULJl 
.(Industry Standard Architecture ~ lh.no!) jLoOp-I) ISA tSjUJI J^j'l fll 
Extended Industry Standard Jk_„/\oU jL^li-l) EISA i5jL_«aJ.I J <jf _t| 9 

(Architecture 
.Micro Channel t5jl«m J.^jll # 
(Peripheral Component Interconnect -JJxaJJ jLw-I) PCI ^jLwdl JiL^Jl fc 

(YA) f»j JiAJlj li* .j^l? NIC J^' d«# f b J-^'i 3 ^^ 6>Sj c)i IJ^- f-f* 1 

: jSjJI aiJUl JU^Sl £JjAl <> £y J£ <&*'\ Li £-=>■# 

: (™) fij JS* 

aljI—J i-iu,j^l 4^/jLuJI JSL_mJI 
oliLull 




ISAc£jU>eol| J^aju^Jl 



^1 PC Ij-aiviJI IBM oy+sfl (.JuWlJll tijlwdl JSj^JI 0-6 SjL-e ISA 



Mf» 
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_ _ _ c^U|«sjjul^|eil£»^ W ficiUU|J^JJLui9.^m|JtMj| 

J^hJI liftj .oljl>J| oJLa £* SSsljlil lj-t+H\ U\* dJj£ 3 ATj XT jljJJl ^ 
t5jL*JL oj^ll £i,j J^b ^p j.UaJjJ ^jSJl Jit^ 45L5I (Oj ot £*-y t-SjUail 

tSjLwJl JS_cJ| jj^ jjj^ p jiJj |ia .jj^jjwIII jL^jk! fl\ IU>iJl» Sj^jIi slots 
l*.£b IBM a£j& o*U UjlIc ^Ai j»Lc ^ iLlij 16-Bit jLJ, 8-bit jL*, ^ isa 
lS^JJ ^ ISA 4-SjL^I JS^JU r> «J| ^ .AT jl_JJl c^> ^-*^\ y#^&\ 
8-Bits Jl tSjL^JI u! Jj2J JJ^JI li* ^ .(ciu-n tSj^o ji clu-a tfj*,) <u-iS 
^ ^J*' Ox*** 0» ^j2*J| ^i JUb ^1 16-Bits Jl t5jL>Jl <> ^Sf 6> £ 
Jl ojlill ol 0±> ^ bit-n ts^^, ^ £*# \ d ^ H 8-Bit Jl c^jlSJlj |li .^| 

.8-bit (ij^ j £j,y n of afu* "Jl 16-bit 
jSj^JI Sj^l ^LJUI ^jUll J^JI LIS*, ISA ^Ul Ji^Jl o^ jal 
J^mJI £ji^ ts^l ol^All <> jujuJIj Compaq iSj_^ c^Li LJ So. 2. .^.Al| 

.EISA tijLwil 

EISAeijUollJiuAJI 

oL^i ^1 ^ ^aa pb J .uul^j p ^LaJi ^uii js^ji )ia j*, 

: IJbJl 
AST Research 

Compaq 

Epson 

Hewlett-Packard (HP) 

NEC 

Olivetti 

Tandy 

Wyse Technology 

Zenith 

£. f b JSA, ailjfc 4JI L* 32-Bit oULy jU r ^b EISA cijUUl JjS^JI 
i^l ^Ifcll £. ^11 ^ IBM Jtf^ c«U f j*J| ^ ^ ISA jjUll Ji^JI 

.Micro Channel ^jUaII JS^JI J^*. ,> 
1Y1 
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o^uiLuiUI ^iIjI&aII : JUI ^uulaJl ^iLS^iii ^t£fi$ u ; L --~^ pzf*' 1 

Micro Channel c£jloeol| J*-.'. A| | 

J> \ <\AA fie <y (y-LjaJl lSjUjJ.1 J£*JI lift ^.mju IBM 'XjJi, uu«Ij juU 
JSLj^JIj ll» .j5 j . jA t £) l Bj_f>.| ^_« PS/2 jl jJsJI jIju-oU <5j-AJI ouoli C4JJ3JI ^^^-i; 
J5LfJls .ISA t5jU*ll J£*JI £0 LjUj LuIj^ jslji* jjp Micro Channel lijLsjJ! 
J> Jl»lj uWi^l li»j ISA tijUudl J-S^JI <>* vJLiio Micro Channel (jjLwU! 
US' bit bus-n ji 16-bit bus ^15 J LaS J_«jy Micro Channel cgjLyJI J-SLj.^1 <j>-£ 
It-^jJI cybyJUl J51A- <> j3tL*i JiLk ^jLwJll J-S^fll 11* ^ pS^dJI <><^i 

.oljL*ll SjjdCUI 

PCIc£jUe<>l|j£uAJ| 

uJii ^ .j^jlJLI 32-bit -Jl J^uJl jl—Jb ^L*. lijLwdl J-S^JI li-» 
.Apple Power Macintosh J I y^,u^\ Sj^>i ^ dUiSj Pentium J I jjjt>ju>£)I 3j_$j>! 
l_u£jSJI U^^SS oLituw i-jlil j-ft^o JU>JI PCI jL-JJ i5jU*il J-S^Jlj li_B 
<A.,-'« £>e SjUc L^y^iSuJl oift ol Jyi jj— Jl I1j> (jij .Plug-and-Play J ^Aa llj 
■Pj.u«<H Sj^>S ^UJI J5^JU i-»l3JI oUUIjll cm ^->*^*J iiL^IL pjj^pj 
i>.bl ^ JjUju. Plug-and-Play <Jj*AjJIj vy^ 1 ^A-^y^ <> <-iJ-fllj .^-*>viJI 

Jiwa3 c5? Oj^ >HJij jj-aiJJl j3>i^ll 33^3 oUL»ly ^ ol^*^ *j-^ ILojUl 

l( ^j4jL>awJ.I £>* 

ci 9 >fJli l^Lo*! <=!i|9a| 9 tf£u&J| c£(Jjl£> 

^ ItftA^I J lite **2 ^Ij 4JWI Sfcllll ^Ik-Jl «3Ji« NIC ^u2Jl ^jtf 

f 4£juAJI oiblfj j3j*u2I 3I4* o« ikA^I Bjblj J^-uS *UJl 

. JylSJI p cSJUl JLxJ^I SL»IS£ # 
. JjliJl jj* >Lu ^1 ^.-pSM oljb'jll 6rfpj ^ • 

^jSllj »jj>J| jupIjSJI cV* 4-e>*>* JiLi- 0-* JV^-J dj-fjll cr* f^ 3 - 11 ** 

.JJJ jju UkjSjJu* 

UjIopI Jy3 J3i\ KyMt v-ju-Udl NIC 35u4)l ojli'jLjii-l «> 6^2J ts-^ 
C^ oiUyil pUjI dUiSj o^bLill IL-tfy jj_»o ol ^jf ^ll^O-M, 5JU>JI »J_ft ^j-9 

.cyj^lj oibliJl 
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cfijy| cuulaJ| dil*i±jii ^ diLLuJ| Jii JjLii9 > cSuljJ| JtaAI| 

o^5Ui. ojJ b& oMjI£II o- ^i J5 &f J^iJI ft* LIju ^ U^j US' 

j^SlI gjjjty ^L JjSJl c£h p-H 1 ^ .o^bl£JI ,> j_>Ij ^J J_5^l JLe Jjjji, 
^\JH\ Jj15j Jjj^JI ^jjjil JjI£JIj (j J:> >JI JjLSJI ,>* SjL* o5bl£Jl <> l CjJ a 

. 4-uj-AJI 
J,}ji~» ^ylai .Ja^-»j J-e>^ (> jSSL Bjjj* £jSj ^1 NICS Cjj^I (jJuu dJllft 

J-^J Aj»j Jv^ J^>y J* ^k cj-J^ 6' NIC ojtf ^ gSLiJl «GI Jjfc JLUl 

.Jjo>Jl -jjjil JjLSJJ J-aji 4sLi)IL ■ 1 l < . ft .,. JjIsj 

dllloj ^1 cuS^I u-ij ^j Jsu-j Joj* (>, ^"1 ^ >UAo NIC c^jlSUl ^i ^ 

ola jgy Jaifi LS Jul> <JL>J| sift ^ Jjl£]| £jjj ijuj il>L.jJl (^xsO ^L*- <d>|jj 

i-oL>JJ oljtiiJll £>Ij3 £l ^51^ j»j_w»Jl L? Lc .dllj ^jlj 3_*^ll ojj» Jj_3 ^ljj_j 
ojlSJI Jlj^i 4Ju£j l^L>JI oU-jUl J* J»^>JI o-o 6^-3 ts-SU NIC ojLSJL 
c^SJl ^ Ujl>J ^1 IwLjiJI o^UjJJ ijjuf 4fttf Jli»j .JL*^ -*>^> JiLij 

.SJUI I«^>UI jLSLi^l ^ JUv^, 4&^| oiftj NICs 
3» US' BNC <ij-^ J-s-jo |»Ijlsk1u,L «Oj K. Alb SliSjJl o!^LSJl t-uS'yj 

.BNC ijjf>* ii*5*> 




AUI jbJ^I o±> 3 ^Ijini^L (u,. 4£xilb Kio,.J| cu^LSJl J^_^yj v^H 
j^jil (> \ «J| y DB-15 J-pyi Ja^ji) dJ jj JjLSJL 4_^liJl 6_«, \ o_JI ol J 
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iuwUUI ^iljUaJI : JDt -umUI ^iLSjuu >*£)jq *-■>- f-} 



L^j lift .ojlllb ^UkJI <^j-jL>J| JJtUJll/j_w^Jlb NIC Ojl£U ^aJ.Vll s^L 

^U LjA ^j3o«u ^jWI J#bu1i/j_*>ii of Jj-ai J--wJi li-& i_.i -« ^ li^Si 

: 15-Pin AUI 

5ju>^JU 4j*JI a^JUll JjLS J**»jj 

.15-Pin AUI 




: <n> fi, J£sJi ^ £-*>• j» t** RJ-45 j-jii 



>Ti 
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cfiJUl «auuLaJ| cilfaiiii jus cftLuJ| Jii JJU19 . cSsJL±l| JtaiJ| 




RJ-45 j^jU 



^ ^i i^Jj RJ-11 o-jiJ^I J^ £• j*^ •*-> J[ *jl-^y RJ-45 J^| 
RJ- oy^till J^« ^1 ^p. ^ Conductors oiLoj* A ^iibUrf <lSj5U 4JU.^L a-»*>JI 

.Lis i ,l\\\ H 11 

rtSiittl| c|a| c£9iiiu 

jj* oLSLJl J2i gjl 06 ^U j-51juij j^jj5b <d NIC ojLSII $1 ^hp- 

jjuaJI lia ^j -to* - J^*^ 4f^uiJl jfc oLjLjjJI j*J ^ *JL»JI oi* ^yfl Llik. cjjKII 
4£ju3JI Jjio-I <> ji>i (^Oy "51 «iu> Bus Network Ijk>JI iKt .f,ll ^ «lJ| J^s: 
t> JsOrf of e£** *uM 'SJjl^'i pi Ooj ^IjLftJ tsi (>» LJLi. JjL£JI £u-=y jl*. 

oLlkUl si*— NIC OjKJL LeL>JI Ljlil oLJklll Jl_ja»Jj ui^j-rf juu 
SiL^L J^ISJI 4^(3^ liJJl J-jII yi ^j j3jjj^»I jL+^rf Bus- 1 ' <>* SjLu* 

.4-15 Ojl£Jl oLjJl^lj oljjS Jfi jft\ ^Skfi L^J ^ Jtl\ tfji-Sl J^lydl &• 
,> ^J^fl a>Jl £. jsljU lijufto Sj*. <^-a3 NICs oj^iJl 4J15" ^i jJsjJL 

<> JS" *bf cS^jL-JL pJirfj J5U ^^ki i*jpjXjJ oj! ^1 olj^jkiJlj olL->a.»,.lH 

.JfS Ji^SJIj Clients Jl Sj^lj j»jL>J| 

: IJLiJI ol:.j -ktII 



U© 
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tumlwUI ^iIjUaJI : JHI .uulajl ^iUuuii -+&p$ '-■.W-"') ptuai 

Direct Memory Access (DMA) S^IJdl jJiLdt J^uajJI 

.IjlWLiI oj^j j^^ J^-^ -Pjj >, ,»<ni S^/SIJJ NIC cjjLSJL. 3 ol^Jt Buffer 

.jjjju^IL y^LiJI Jj5jJI Jl*il 

Cij\SJb ^ualisJI SjSlaJl j»l ait^l ^ aSjLUl 

RAM Lllyift BjS'li ,jk J^Suia NIC ^jl£JI t Ju>u ^Ul oi* J5U- o-» 

£,| Jj>U dJJ *lSj| ^J .Lsol jJ^»JL»£JI 1^>Jl>0>i, U CjS^Jl yjjLJ ^j <u 4_-sL> 

JLS^o oul£ jJ US' 5j5I_jA*J| BjS'IjJI ois> i_jl»_)*j ^jic J-mj j 3j.u.«. < v,II jL$j> 

.oliUJ) i>JUi tj^JI lift aJJhjLo jw jj ^ tSJI jL^^J A-sUJl S'/ilJJI 

Data Bus oUUJI jU4 Jl»Vl uulajSJl 

Jji. NIC J^IS3I i J^J Data Bus oliUJl jU Jio^l JLfejaJI JsL*- o-» 
^jlaijj dUi> 3*3 j3j,hwSJIj oUUjJI jl—w ^ p£*cJl 3-9j oJ> JSLiu 
oUUl JiL fjk iti^l y-iJ <yj -P-^ua^L 4_^L>JI CPU ijj_Sji.l 5j_>-jJI 
iej- BjLj ^ J*n3 Sa^LJl siaj .jjjjjLftSJL tol&JI Sj^liO y>L. JS-2y 

Ujtt. j5ju<v<U glLu «>»- (3^> 6* ^ jSj***" Uo« cs 3 -" ^ jl i LajJI 
oDUl jU Juby J* J^«3 jjSJI ojijSJIj lift .t5>Sll (.l+Ll £. <>l*lU 

J3 ."/V< Jl "/Y* 6* 23b» 4f-Jy JSS 35-lAII *IjI (i>i^ ji-jkij Oi-aO 
Micro Channel jl-^JIj EISA jljJJI 6-» <^' ^Jj-^ 1 &' J>» ->-»- Ji i1j » 

vJJpj^I ^UUJI jLm Jufey ^ J-a3 ^1 cajjSU i5 a3_53 PQ jlj-Ulj 

RAM Buffering 2uSiy«ll SjSloJt c>* ^> ^> &&•"* 

jti\ UjJl SJjUib LJU fcj-* jSL-5 U Ul* 2£j-iJl jx^ 5jUI oUl^Jl 
^1 ^j^'jJl ^I^SJIj li» .oULuJl sJu* ^ NICs ^JJ-^ 1 ^ ^ U3J! 
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cfi<JUI csjLiul=J| ciil*»Aiii no eiiLlLiJI Jii JJL119 1 «#viLD| Jtaall 

Sj^lj cujtf ^ L£ J**3 NIC o_jl£Jb Sj^j-jIIj RAM 4jSIj4nJI SjSIJJl JiU3 

•01 }. t <\ \ &, jj£\ oUUJl 6* j£ ^jlSJl J***-* Lo-^J .Buffer kkLls-l 

tSjlsO 3JL>JI ejj» ^ ylUo J5-&J <OjjJbwj u. J»UaJl cjjLSJI ^jkL^ u 

NIC Ojl5Jl oSUl. u3-> oULjJI o-« o^jo ^Lo^ 1 ^lj-A*Jl Sj-SlJJ! 

j*Lw Upl US' ZA*li Jsj»d» j5LA.t ojlSJl *bi <3_ji-w ctt***Jj x^ liJJi 

.jUfii'SlI 4JUJ J^l 6- OjlS3l 4jU* ^ 
On-Board Microprocessor CijtSJb ^Sjll ^jSjJI ^dUXI 

^ <GicU« j3j#«ft)l ^ 6f NIC cjjLSJI ^Li>o "* JrffljJl ^JUI cbU* ,> 

ijjk j" J^" Jauj oj^I i-Jif 5I JjiJ jjlaJI lift ^j .oLjU^JI 4_>JIjw 

.4^ All _^p p ^1 oUU*]l U,- ojUj J*I <> U* i-»l*Jl oL»JUil 

Servers <pa|9=iJ| 

t> t5j3LM ^L ja^D'^I NICs ojj-SJI J-iflL oj-^. f j|j3JI o>£ 6? iJH-H 

.*\Ji\ 

Workstations J©c)| cjlh-in 

4i£j Ji! NICs 0-3/ .jVi.,,.1 &J 3 ■?..., lib Sj_-iuLUl J-wJl oLk>J c>&>4 
- ... Hi_. ; Uil i ^ jjlfi Sj^ui. H^Alb L$j pj23 ^1 'ikii^l ol ->J «iLIij (u^-jb 
J*>u oLSUI <> HJ3U oLj^ £&} jjjj "il ^1 -oUKJI 'i^Jl*. oliois Ji^ 
I>k^ll olSjuiJI ^ Ol Jjii (jji-f oj^j . vaAj J^-Ay ^j 3 iSji-iJU jjjJU pLj^-I 
.^SjuiJI ^j*X-« ttl£l jlkt^l oljti SjUj Jl UwJI NIC i*,15JI jjj* 6? <A 
J«c>Js -^JlI^JI cjlJL,uk{,ll ji oUUjJI jloIjS olijjixi J3U— tfji^l olijktJl Ul 

.1*,^ jliLi.^1 Xl>jl J-«3 S J: jkU jjAJI NICS o-jjSJl 

NlCscjlfiiiull c!i9>^ oa 4J3liJ| gl^UI 

lift ^flj .olS^AJI o-jj5 & ^UftJI ^Ij-J^l JLe j^jSjllU LLJ ^1 tJ 3L> 

J5 J^jH 4^,Ujiil 03 jSJI oift ^jJ^JL-3 of D^S ^^^1 V^ 1 c5« **] Jj2J ja-JI 
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ojimUmUI ^iIjUaJI : JUI uuuUI -•'<•;■»■ ^Sj3^ UjU:.-^ 



dJLbliuUl|e^il£xjLi£J|«=!i9 } £> 

^j .bw jjj j . u e. 'xl l 5^>l Ja-ajj) SJjJj 42j_)t> t. ill-u j ijf^SJl cjLjujJI oiu*J 

j« Uti J*-=u£JI* LoiSLi. f£L. JLjSL/AII oI£ju% lift .oLv&JI i_JLcl Jj4..vJt 

j_ftLkLI o-» J ^ J *J'-^ Sjjj_« ^j-ftj ^Li UJLe ^SJL-»!>UI olfo-fJl ejjj-i" 

: (^L U LjJyj t> oLulSLo^lj 
>t5 Slj*JL. tHsl*. JjI£) iiLVjlL. oUUs^l £**>J ^li-b ^Ija <ft 

.UAuw 45^5 £, J*^ NIC Ojl£3l J*> J^l <> gilijj «© 

.jftJi uiui ^ijJi aij^j vuS^ s^is^i & 

U>JI olflvAJI 4ilS" t.Lii'j! L>«Ijl>3-J o5Uj NICs cujjSJI <> lucjill »ij> 

j oMjLSJI .Uiuu J«*3 luU*. 3£juS t5*i ij^l.,,^ oU=l>m. iiL-^ jl 5j<L>,!>Ul LAN 

i_9jju (JjL« £jj5to jw J^eljjJJ cjj-y^JI ojjt »Ijl>Jm»I ajj 4JI J-^J ojLkJI j-i 

Wireless Concentrator l5 S3-.5UI «JB£lb 



>** > 3 t Ie Aaju JCaSl oldw 0* SjLp Concentrator ilfljill 
jlv..«.ti'. s\ ■.•»:- lii 2\s , 'uti> 1 ^i^ii^i^, 1 (.»i.x,>.'Vv^^Aikii.sli 




■V' ■,.i.r;>;>;. ^^u-ff^fe^i^ 



Ball 




dju'oJaJMLJUlNICsciy^ 

£uol S-jS^aJI .JLJ^I cl.5L.LSJ Desktop i#£i\ j3->^x«5JI Sj^j-i J^y ijuu, 

J2j IJUc *«Le^ ojIj UK isl JjSJI lift jjjj |jj> .jjjgL«£)l icLuo tilJJbi (^-ftl 0-0 

JLc (Jjjj3 jUsu yiijjj ^tL>J Jii\ CLilS^JaSlI ^ ^Aflljj-o ^_-a3 £jl-»>u CuliLuJl 
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cfiJUl cjuulaJI cLLSajji ^ =jLLuJ| Jii JJL119 1 dNJL£l| Jj=AI| 

uJLcl ^ JjaX^I 4*5Li ci».i .nl ,yJI 3jj*iil Ja3L»jII oULu oljLy dJiSj 
ijSj-aJl iJU^I cjj^ .Ijia-rt k*L ls>-i> 411* oJLS LLS ouJl^l ^K. aJ j 

ifUjjJl iJLjjSl oMj15 .aMx* ^l olSuuSJI « Sj-iUo O^Lsj *fj^lj ^a-o ^J| 

(j^I) OL>ouel cjj|j£Jl fiia Jioj .<LJU cjLp^mw oULuJI JJL5 4_jJl£«U jjjjj; ^J| 
(jiuu olSuuill iwiici ,^3 ^jlVu.lII ^ ijfu ol ffj^' 6-«j 3JjS*4 jU-wL 5j>.Lu 

PROMS 030|jJJ dbUJ| l=Li3 o fi |^| ciljSla 

4-oL>j culjljLj^'ill »_»i JjL^ o**^-" C)l A^N '^juAII oll_}jJI t>3Lju ^ 

OJLft OjJjj .4jjII CjL3IjJsu».!>U oiUA* Lf,«J ^jfu "^ ^jjJI J_*jlI| d»LL»%J 4j_M*JJb 

jl 4Jj_U oLSl^ia—'il ^jJLc oLjLJl £_«u £,-* Ctfa&L. II 65ujL_j M e/)U_&ll 

.4SJu3JL J*C *k>* (il <> ^LlLu <ji ii-l (j£<y *i! «j (> j SjJLsJI oLSIjk^l 

diUljiuu^ll JM*. j^e J**JI ^ fix! jjj^JwSJl 3)^>l £)l ii»-}>j j»j_mJI j-Lfi 
cLiUa*^ J**! ^1 jjijj.u.fll 3j4^l jj^ dllil -o^bJl (jiou ^Jr- Sj^ll ji 4aLJ| 
Ja*J| ^ Ijuu j^^uaSJl JjcjJ ^1 g,|jjlJ ^>T jj-^a L*J o>iy 6l 4£jLJJb J_*c 
.SSjlAJL J-suD oj^^l oio Jjc>J oJijJI ydij ^j (Boot Jd*>uJl SjIju) 

bj> 6-}^ of 6-^t NIC e^Lfll £,1 j_»J 3^, All ol5-jJl o!j> JJU ^ 
^JL — swJJ jl — cOi-l) Remote-boot PROM ^ ..■■> '4— ,,^13- 3 . ,ujjaS3| s^ ■*; 
(L^l^jj <^SL«j ^1 Ja23 S^IjaJI Sj^IJ (J i*j jjJIj Programmable Read Only Memory 
^ Ij,4j jjjsjjwlll jl^j». J*j>o (jill HardwiredJl j^SII ^^Lc J*l-jW 'i^uj-ill oIaj 

d>lk*^ <>S*u juu $e JjJLilJl IjIjJ PROMs 3jjj>s53>l j-5l>JJl JM_> o-« 
iaiill l£.y^> J!>L> ,> J^^SJI & *>jJI llfl i*-L**lll _>^Li«JI o^pJj 6^! 

: IJLJI 
•J^* 3 (j*J jJJd^JI Sj^>L L^jjSJj al. ojjS ^ SjLc NICs iSuuill ojj-S" ^* 
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iLjuLuiUl ^iljla«JI : Jill .uuUII aI^mi +gfi<) u j u -"^ 



HjJJI jj* olSLJl JL&Uj JUjIj j|j_*l ^j JJU33 NIC e^jLSJl 5JLJS.J <2fr 
^1) ILiUJI c^LS^-iJI ^ ilJij cjULjJI JL-,1 SjUL Ul^i Jl 2iL-i^b 

.(Ring Topology cS 2i>Jl ^SUuJI JfLjjjJl ^ jlojju 

^T Ojl£ (_Sl V*^ *-«j££JW ^ijjiaJI u-iij NIC *£ju3JI JjIS" vAP f 3 -* ^ 

-II 6* J^ ■Ji-** 3 ^ Laj>** 6>Sl» ^i dLjJ* i^Jy »iUJ *Wl ^j .jjj^aSJLt 
S^L-ty Sj^liJI olji* iU^j jj-L-Sl ^l>^lj JLSo^l *1^l« o^j IRQ 

<d«jj.j jj3jjL05.ll jL^>vj o-jduj (JjU JS-Aj NIC OjLSJl vySj- 3 J-j>-i o-« v 

« .. * 

j^j.y.1 BusJI pfti <>oj ojlSJI (^jj jiljj JUa oj£L» (^1 l j*+k ifu-iJlj !>Loulo 

.'i5_u2Jlj ^jl^lJ,! oi^lSlJ Lu- 1 ^ 1 ^^-»>U 
l*io JUto ^1 4_jjUI oUjSIL j-ALu J5L5u jib-. 'iS^-ill »IjI i5_j3— • 

j! 6*-*3 (^* M J** 3 cs 3 -" NICs ^JJ^I *i*><^» tjft lijL* 63^ (vAl JjJj .45^111 

Jyj ^1 iSuuiJI tSj 3 -" Od-^ 3 ? J^ 33 iSii^ (^ SjjoS 4j£c oj-Sli J-23 ^jjL-eufl'ill 

.UjIjlpI 

(f) ,oilj lhjdiII 
NICs ciLaiikJI c^gjSi ctoLbl oLlsmall lP^^P J^ 

&• js Jj». L^.> iU* t5 A^ ^1 am-^li 6- jj-* ^ UjJ dJ f jfii- 

j*»Jl J* 6* V"" op l»^» ^J NICS aijJJI e,j>j a£^\j oiLLfll plAJ 
JULVil oja JJU »JlWL-J ol ffkl-t -^Ij .oISjlAJI 4^>L>JI Ub&ll cjM5_A1I 6-» 

.Jj^ j*j dJ UjSii- ^1 ^KAll J* J dj£U3 ^ 

?j^| Jj5 ^jj^ JS-iuj B^USJ Jw«3 ^JJI cj^Uj ^j^- cuJl^ Ja <3I 
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cfiJUl euubJI diKiiti >jc eMJLuJI Jii JjLii* > cSJtfl| JtuiJ| 

: ^15" o& £>i (j*^ &UI Jlj«JJ JLsJI Jlj-Jl Ul 

SfLwAJb cj!>LjLSJI »Usu o&>ij I^_j2^ »jJ-»JI lijj cjl£jL-iJI ( ^ m »j u l ^ o <._J_c| 

f I^Li J£Sj 3 Sj.l lb Sj^-jII ti^l LjUI oU-jSIU 3JLcu» o5^l£II Ja <3> 

?o^jISJI ±>L ^-■kfc jl «L5 ji j*-£ <ji i^a> Ja & 

fjy^l 6B jSIj Ji^. U.> 4.<.,f.ll o^btf Ja $ 

?NICs KutJl c^, L«L&JI olLtfljll gt SasIjIo KjlA.1I oiLl* Ja $ 

fjU J5^j cAl,l£ai jl^I J& jj Ja & 

S^ftUi d)jA> ^ I-LUJ.O ^1 jjl—fidl Ju>i 0-4 4J-J^ ^UL-iJl OMULS' J_» V 

4j5b_^£JI j^l^ll ji o"^»JI j! JuSoll Sj4^l J3u Interference J3»IjuJI 

<?pL, J£Aj Jj1A3 25^1 o5Lt5J S^kJI oLUpJl g, J«UuJl p Ja 4ft 
Jjvj j^-iS t5 JLc Bjjill |i j* ^ Ji»33 oISjuAJI ojj£j i-oUVJl J£LMI ujJLcI 
5j^a»oJI |»a2Jl £« jiljiJl .j* ^ Uui JIwj Lfil L£ Conflicts o5L>biJI 
^ dheLuL, 5Jli)l lUi^l icjA>«. |>jmJI ^ .J-^^ll/j.,.n-,.UL. L«=L>JI 
: *i f,i 4l5u&XI vf- -ja NIC 4futiJI cjjI^ &tf IJ| U JjjjO 
I^oliJI ^jljj^I j^jaII £_, jjjyu ojLSJU '«L*t>Jl ^jljj^OLII «_»2JI J_a 4ft 

_^T cjjISj NIC OjliJl ^ yijUaJI c>» £j-5 '.'■ ..ij 1/0 tiy-* *UHj» J_» *> 

?jj3xw£ll jl$j>o sjSj^i 
^T ojL^j NIC ojLSJl ow Interrupt Conflict (^-ijfly oJ>jLj6 JULa J_ft # 

jL^j^ v5> >T ojtfj NIC ojl£II «^u Sjflijg !UI3* oi-jUu dJllA J_» # 

?JJJJJ*£JI 

in 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



o^wLmUI ^iI]Ua11 : Jilt ^uulaJl ^iISjjh -*£)3q u j u *"i |tn"*' 1 



?NIC ojl£!U (AUI, BNC, or RJ-45) qs**S\ ^>^b J^ISJI i^ji f Ja 9 

?4*.,f.lb jj^l ifij- y*ii 6j^J NIC ojlSJI 4*,-. iuui. p J» • 

J»Lu3 ^1 '<&.'*■ 11 NIC ojjSJI o-» ^u-LUIj £*>-*JI f^UI »jil~J J_a ^> 

(?EtherneUI HjuiJI 
Ja 4JL9JI oJj> ^ jjjjj »^ll jL^jo NIC ojl_£ 6_« jjLSI piV? ,..l iLif jJ "31 

2LuIjJLJI Jsaa aKmU 

Sj^^l 6JJb JljjjjJ jjjjj n^ll B}-f^ Jj-^IL. oL ,< Vi l J*i)Ljj 4SJu-SJI 6J-$J 0JujJl> 

^ 55Jj .gw-»^l 4-»l*J 2Jlxe ^ Jj-o^l li» p j3j Laj! S£j^JL L^Jj-s.335 oJLjJ^Jf 
JLc SjjaJI (^jJ t,*J *£*-4JI ^J.^-,,.0 iilS" ol c. , n„frK l Jlj^jJI ^JL-^i 3^1^ 

: ^1 ill. v^'j -iS^uflJI jol*J J^jJl 

^ A*+*}\ J*^ ^ vuu-U o' 6^5 ^1 *l*4^l 6-i 6*^1 J-^l </■* j-& • ^ 




m*y 
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efijjj| ejjuilall ejL&ujii jus eiiLJLuJ| Jiii JJL119 ■ c*Jl£l| JjsmI| 

<> Jww 4£aAJ| JjcjJ ^ykc *SljJ Uj5Ju3 ^1 J_ji*Jl J-jyO o-£L<u i_i-j5 .f 

.iSoAlJ Sjlj jjfc £$&& oj-j->l 4iL»l l^oj JjLSJI ,J *L5 
■jS ^juAJU Sjjju>J| ^.,£11 S^i lujiJ 42sL^I <J jUI j_.jjjJI JjL£J| <9 

. I.frn*i.*' 4fuiAJD LluiIjla (j»uJ Sjj £)* Oj^lj 

.<5^MJ 11.JL9. uiUll ojj^JI JjLSJI ^ Short ilia eAi* 0j& jS 31 
Sj^l ^j$ji *U3| ^ *£+ti\ o!>Ltf £. JiLu J*LaJ| |j as <j\ <^JI cm • 

JjuJL SjjJ>jil CJ^bliJI ^ oUJj cSjjJlJ*. J\ fjj Lm 'bJl-.Jl>J| j^; f <i| 

jj-jjjuSJi Sj^>i j*-^ fjsui JjIsji 3*3 4<r. ; .A.u jljj^. JjL? ul^i aj , r <d 

jj-atfll JL^JI i5J*Lj 4<uJj| Jjtf JjJs Jjc* Jl OJI jj Kj, AIL OJu^I 

cui^lill ju>^I ^fl>JI *Lp)H oljj! ,3^ SjfflU oj& aS 4-j1wkJI a<. .^.n $ 

.KtAJL SjjJjjJI j^jjloSJI oj^>-i i_u5j3 c-LiSl 

: (Y) («3D JM* 2L*»^j*iil 2bUyi 

.oLiWl oJA £>UL pi pj JjISJL Jl«rtl pjLP ikii 

4^ftjj Of CM J^Jj iSuL-JJLj JjuJLj DJj_iy.jil o!>Ll_<JI 4_j*y yAjwj pj # 
^6j3 ti5l54.| 3JL> ^j .i^jJUl oiLlill ^J yJU ^ Sjljj^JI e^lDI 

gji ,> JL^SlI JjLSJI Oji; j5 Jlill J^-. JUi .o^>«Jl I}*j^L Sj^o^I 
Jjiu 3JUJI eJA ^ RG-62/U ^Jl &. j^jwfJl Jjlill f £«*. ^ RG-58A/U 
,> ^ 4JL»JI Dla ^j UUJ 6#ifl|j« jj-ft o^ULSJI cm c«*^-JI 6^!^* 6? 
1YT 
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fyiuLuilll iililfl-JI ; JH1 ^miUI ^il&A .afti* Ljkajq mm! 



* (v) (O, ji^udi 2l^ j>%iii auuyi 

4i«9 BjUl»»*Sl jjAJI (5 Lp (jjjl— (ijj^i B^ JjL£J! o!>L-oj *JLj_^ 2 -.1 tP <4I 
olJtull Jii ol^Lc s-I^L ^j^ cjJ^JI ,^ ^ XS^uSJf JjLSJ J-^IjjJI 

^3 a.j^ j>T ^Jaiw jjju>Jl JjISJL «d«3 <o viui* ^ jJl ^LOll J|j*u| ^Lus 9 
^j^v-s JiL&j liSyAJI jj* v 1 "^ 6l ^ULJI J*: ^LjLwJ .fc,,^ BjU^i-l 

Wireless Networking <u£jjui[)J| -'.l**.A.l| 

ol» jac JLSj-*^J|j JUpU l^L^I olJj£ll ^ l* )- 1 "^ cjyi yuij ^j 4 fi<"M I 
oUIj&OJ dJiSj I£U>UI oiyjJ l**\Ji\ i5^( -rl-pSl ^.j^ .Ju^s 41 

jSjjjuoDI Bj^l £, SUjAjUI oljLi^l JJuJ 1-L^I 15MfJI g^l «J-*j 41 




dJL±iLii|JJ|£LuiLLii|aiu 
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c£JU| euiilall cSKiiti ju ciLUI Jii JJU 9 > c£jlll| JtaAJ| 

<> t5 Ja*J) SjjJUJI oi Jt_>J |.jJL9 .oLS^iJl 3 — oLSf jlLc -i5 J j J _-aJ| jLiiJl ^ <■ 
Jj£L-Jl ^ oK,, ,ftl| J^, i-J-kll jv^joj obyjJll SjLjJ UL»Ji <, a Um ,5-^ , r 

i,}£L<M!l dLui&LJl 4iu jl&ulj _jaaI U3_> liJj^! V 1 ^' f^t'*' SjLijj |jj> .i_juj_iJ| 

Jl JLa* bjZj, js "Wireless Environment 4\lL.!>Ut .il.jjuA.'ill 4l_y" -'U ..., 

<— jJlc? ^ ^SJj .o>Ul£Jl (y> ey is'\ cy> Ls^w ^L> iSuAl j^iy 4jjD dUjj U o_> 

— ^:>bl£Jl flLtJ ^jlc ju»1jo ^JjlA-i ILaU ij5LwM oUjSlo £>_« tJJiu ItfJL^tiUl 

oia JJUj 4k>l3- objH 43Lo)lb -J_-aAJI |j_ft 4_}|jJ ^ UUu-ijJ jjJl Ldaj^l£ 

.Hybrid Network ii^o culfuui 4JL (_9jjcj oLSulAJI ,y fUJ^I 
tfjL±Jiu(|J| eJK.i1.il diLulfu|9 ci| jafl 

lift ^ l^jlwo ^w OjjjjIII »UiJ»l J_>* <y3l ct»u-rf>t IlL^l ■■. ! <■_,! ' I 

: ji% r UII Lpl^ 4j1U>UI oU^I ^ «iUij JL^JI 

.O^btUl j»Uai ^JokX-u Kui J^ 439)11 o>Luoj3Jb iJ>*j U jjf^S $> 

.UL> loU« 4lx3 (_5^ ^Ljlfl-I J-»jj jjfljj ^ oacLJI i9 
.Portability^ £,11, ,> HSpJU 21.13 Siu^JI i&lijS, uiou Jje* 41 

. J-elyJJ 4jjUI Jjd>JI ~jl> oIIjlSJI Jloj £wj3 4jjI£«I jo3j3 41 

Ju^luiUJI c&KiihU aAUaoll cilo|a=iiujUI 

^yLs a«3*j ^l oIIjJJI Ajjl^j V^J 3 1»y^ i-juu-j 4JI Jj_SJ 4jIjuJ| ^J 

J*J Ujj JjIjjj 4>U»J| £,1 Jl*J ^| Ji*. L^.-aJl OJA jl^^ftl^l Uyf ^juujj O^bllJl 

julj23 o*^l 4^L,!)UI oLSoiJI 4^1 £,1 ^ Lm I^iUI .il^uArJI ^liuJ ^ 
4-lA. S^Sli ji C)& 6l 6^{ ti lL.^Ul J^lj3JI o! Jyi jjlJI II* ^ . jjk, jk^u 

: yiill o^UJI 
J£^ i*»J3llj ^1 S^^l o^LJl Jl* 4lyAll ^SIjJLU 4£xA 1.131 •** • 

.J_J~tf_jJl CJ^Lo JjU aj|j 
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mmiLhiUI ^iljlaall : JIM .uubJI ^il£Juii .rjfl]"i^ u ; u -"^ ,-^j -, — i 



.£3j*« jaPj (^li* (J^J jA^f li* £»«A><J ul*>^l OW ^J 

difaLuilPlcibSujlJIel^i 

Jf^Jl J* l\l> dJJj i^U ^il 45!>15J Lp^Jj (^j 5j^.l.„^UI oliC.-A.ll 

.LANs JuU. 4*51^ L=jl£jui <9 

.Extended LANs Sjcu* 2^Lx« <^L,^ cutS^S «fl> 

.Mobile Computing aJ&uU Sj*^ a^TI^ ol£oA <3> 

oLil^l ,y JlA; '^^1 cjLLu^uJI oi* o^ iSj*j*JIj ,^-L^I M&^S 

4a£L,!>UI oliuJJIj A.|.L-xoJl 16\ 3UI ol51.-Alli .JUL* J-S" ^jJ J2UI cL.lj.xi3 

Jwilb 5jy*}ll JL2i-<^l cjIjjw Transmitters JUJI oIjjm />jl>.:u.<j S-tUil '■uLaJI 

oL^L •■LL^kJI oliLdl jjj: otijlrflsll olSfyi L»j3j3 ^1 iJULs J5-. L«UJI JaUl 

.cKljLi^l Jl&Uj Jill 4^1>JI oU^ijJjJI olSjAJ 

LANsdjJ=iol| «u£iliul)J| cil£ujSd| 

JLp SjLtljiil '■■'<■ .*1 | ^^ jljxI <uLi23 *i2jj_k. J_wj AjJljJLSOJI 5j<1 ..flUl iS^-iJl 
•J US' JKi„f.Hj I3LXL. ^jiaJll oi J^J ^L^JI °k> tsb 3£jlA)Ij J-suw j3^ju>£' J5J 

LANsiuLaoJI dJLbluiUJt <=!.L£ijjULi J^^Jj tii 
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cfisJjJI cuiulall eiliujii H* c^ULuJ| Jii JjLw9 > cfrjttl| JbAl| 

t^j L£L^ L$-a*jf SLouUl jjjjjwSJI Sj-^l Ojj i_il>JJ_3 »U!>U oULuJl j^ojj Lsul 

jLaiii ui ~j.ji <rr) J, jisJij lift .o^gisaj ;lj4*2JM i&Aiij Ji^u islsjl 

: LAN IjLxsJI oliuuill l5jj>Ij Jj*><* £%&& lhW (^^-^ 

J5LS. ^ o3lyL5JI ^■vj. .jj 4jLx« 




c^Uj.^ J5l> <> Lw *Lft"» 31 Kill Sj-*^l J_**3 o!>UjLJII/o5L« 1 ^I 

•i£juij JLrfiU JWUJL. v^ JJI^/J-^jj j»jiiJL-u *Ji dJjj ^JjiL^ll jjUIj 

.oiLl53l J» aa*3 ILwLS LAN 4oU. 

diLaJI dxfaLujUJ| c*Kirfil| H£ d.LiLuJ| j£J iLuAJ| cjJLuj(J| 

JiU yiaJl ouj^l :Lli yJL/ll (»a^l-o a.j,L^JI *«\ ..,^11 ol^uAll 

.Infrared Transmission *lj*>Jl cu>3 ix-S^tl JiU>- <> JllJI 31 

.Laser Transmission jj^l lUii JM> ,> JlUI 31 

.jjill jjj^JIj Narrowband jxAll jjJI olj jjjIjJI ob*-^ JiL> <> JaDI 3& 1 

Spread-spectrum Radio jjjIjJI oLj.y ^j-SJsJI i±*jJI J!l-> o-o JaJJI' ® 

.Transmission 
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*u«UUl iiljUoJI : JD1 ^wwUll ^ufc ^s^ i-.u^ ^^ 

Infrared Transmission c|^| diai 4a£i(j| JUa ^ J£J| 

U^l oljLi^l J23 ^ dJij Ij^. 3yi oljUl ^j a^sa ^H>o <J5J^| oij^ 
J*^| oljLil JJB ^ SjaSJI L^J J^ 32^ U^ 5juu Oj-SJ f>4 J| i^ull 

: oUwLkJl jj^-jl c^LSLy JL,j} .lj*»J 




Infrared tight beam 




CllJLuJI JL$ ftlj«>JI Ct»J 4*i&l 



J2^l c/iljju il Jjii jju^J! |j* ^ .fr|^»JI cjl>0J| <*ASU jjjIII t5 ^>-p,l oi^jJI 

.Mbps >. J J-sy of l£«j 4*^1 0* £3^1 li* J^-> 0» 

yaJi a^L,>ui cjis^iij gjUi>ii iu^i ^j^ii L^ ^^^cl-ju ^ u*i 

: Line-of-sight 2bJjJl Ja*. ^ISjji 

j^j j.jlc ^j Ja2i Sju>.|j lib- ^ oULyJl JaJ jo* tlj_<oJI o_-*a Ix-iSlI 

.J. t a "» i, U j J~>jil <^u Jji_j* til 

: Scatter Infrared S>uull ulj^Jl Cobj 2bui&1 CiIS^j* 
3J3LHI frlj*»JI oj*3 Ui^ll $! **> SwjJjSUJI ljJU^I 6* ->jUI |j_» ^ 
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e£jy| cuuLall - M *.■■*■ jjc e!iLiLuJ| Jaj J1Uu 9 i c?Jlil| J*aal| 

oJA >U5i ^ oLk.j^Ij juL-Sij laiyJi v*-* ^j 1 WJ ^^ ^^WJ 

: Reflective Networks 2UmlSjutf1 CilSLuSJI 

^ ijjjjg LjSj^JI o^Jl,..ll/oaL>^ll £«j fy ol5^Ul ,> g^Jl lia ,^i 
6J_» »j_23 d4»o e-lj_*jJI Ol>JL1I ifc-fiSl J— »j3 <yJI jj j . m . .o ^l l Sj-*->l 
.VjlUI ;j;; n<" oUUJ 3J5UJI 1*4^1 -u^y SjIpL o5yttJLl/o5L, J ll 
: Broadband Optical Telepoint 2uaj>aJI a jfyuMI ^>JpJi Cite CilSLuall 

cul>J 3j«-A^I n>^" ■■" ^1 y_>Jl LSI—SUI oI£jlJJI <>» ^usjUl »1j» 
^ SjjSJI L^jJ «j| L*£ *-&oJI ^3^1 oLji jd-9>i ^ J_**3 *lj_*>JI 

■ -.K.*.l| ^^^u, ^oi^ SfrliSJIj tJjJUU 2LJUI fiJJjull Ja5L.jJl CjLikU SjjJS 

.0^1531 j»JlWL-u ^1 

dJUfc cA ^1 oULJl J53 ^ *lj*>JI *ii>o 4*4^1 S»L5Sj 'iej— » c>* f^j- 11 ^ 

•iiu^L .(»jS \ . • jij>) jju r«,o (> Jjtl uui jas)i ^Luisui pj_e ^ ji^s 

Laser Transmission j jjl1J| <Lcjui| J(J=i \}o JaU| 

li*j ft|j*>JI o>J 4*4^1 L>,j]y£j « jjj^ j_>J <uL4£S j>LJl Lc>_jJ_jlij 

tJlij^ j_jiJl ( _jlc 1503^ jj^" f}*** J^ t5^ <^J^ *ls-^ ^ i' u** -4 tS' &!-® f^ 

.jaui 5Jw 

aapJ|9 Narrowband i%ciJ| c£ael| di|a 9J.a|jJ| dibi.90 J||si & Ji»il| 

a>Aol| 

tSJis-l Jili. <> ^IJ^I viJuJI '<uU*J j^-S" j_>J «uL3Ju L^-y jLSSJI o!j> 
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o^mjIiuUI ^iIjUaJI : JUI ^uuUJl ^ilS^wi ^i£fa u J u ""l fill—" 1 



i d**>j 6^1j .(f>»-3 ^AiY Jlj->) jl* r« • • Jlj_»J J_^y tiijJI tfji^ j? JU>w. 

.a,i»ji J^i-pjij •.LuA.ai Jaiij^ju ^ jsl^ jibs L^is jjjjii ;lju ^ ijsi\ 

oUjlskII c*> ji*X Narrowband j^-^sJl {J ->^.\ Jj-kll oli jjjIjJI *s»U*j< 
FCC oxo'jjJI ^Lilal* £il£J L*ul« o>Sl> IojJkJI ojj» jbyi .l*y>i a3j t^y-v ^j-H 
<lik> Oj^ 5 -iS^yi oJAj .(Federal Communications Commission ^JLwaJJ jL-ai>l) 
.1.8Mbps J J-su JaUI Jaw &I jj>0 cuSjJI ^ (^Jj L-J 

Spread-spectrum Radio 9Ja|jJ| ciil^o) c£JubJ| cuJ| JQ» ^o JaJ| 

Transmission 

.&u«Jl ^^11 J5UI tsiti oljLil Jsii. &. c/ilLxJ^I JSlA* jjUB) tijji 
^1 ijmJ jju— hops oLS-jJL jjj«3 c^iyaJ ifuj.-n jo. i>ini objjSJi 

dlJj *Lui ^j .Jj-ojJI it&j kljJl <1s2j o,jj 2iL*U ^ olj* Sj* Sjj>Ij »jtJ t5 JLc 
£ll Jaj liilja ISjl>*9 OJJl*** 'Ulsj SjjuU 4jluu <b3} ( JlC .JuJaJl i£ajJI O aj-5 Jru— g> bj-j 
Cjj5j3 JljJou (jlft Jamj obujJI »j\Sj £>j Jyj JJUaJI lift ^j .4JLLi>wo SjjjJ Jj»uL3 

.Li^JI viuSjj £0 5JloIj1o 45jlA.IL Sjj^JJ j3j.,j.v»5.II Sj^j>I 3il5 oj5S *$ ,>j oLiiyi 

oULjjJI o=uiJ Jj-ojJl Jj>I (> 4jujJI cjyfljjj JJjjJI <> uil^ 1 ' -W^JI **J*» V> J ?J 
JjjIjJI ( - Sj."..>ao J-J-jtu (^ J*. » M L>^Jj* 'fill fti_» j^J ^JjAJL-Jll ^ J . nVil l 

^1 cjULjjJI o*Ijj3I c>o ISljAII |.|jiou-b j^J ^j-m >JI o*.JlWlJII ^ ^sLi.^lj 

jaiJi *<LJ*e J** i> b^ 1 ^^ J^—lij J-. jli dM J-^ J^w l« l^l. (u^j 

oKj-AU l...nj.f»>- 1 g ■»» .n" aj j^JljJl oL_^i ^g-fl j J a . 1 1 ejuJl L^y_jl'£j 

j^i. JSj j^i jl j3-5jjl^ 6^1^- «^LL» oi J-1 JUUU J^W— (/J .UU3 ij5l-!>UI 
'iijJjjJl OJA Jlo...Ci.l£j-iJl ^> J«UuJl J* S^JlSJI 4jJ JJAA3 (»l^ j-^j ^ >«^l 

Si* 
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cfiJ(|| eiiiilall -'■ '*•: >ft H* «=iLiW| J*' tpl" 1 ? ' «M*I| J^l 

r,YY JI-y>J J^3 ULJ dUJ-j 4 Mbps J J-aS j5 JiSJI o'SIjju $1 J^J 6^J j*»ljll 
t£i JI^>J J-3 jsai oU* ol 64> ^ 1»j3UI ^^L, <J*. Y Jlj*) j2_o jLj* 

^ ^jj| iiJUl t5>Sl ol**jJy&ll a- <^W ^j^ 1 si -» J-** 3 250 Kb PS -I 

Point-To-Point Jitiail iiaii j* <iAa9oJ| JxuJ| 

& &H ^ V obLjJI J2^ iiJLJ *Ja2i 6* W^l J^l ^^ ^-Hj^ 

(^jjSi i^SJtfJ iiJ jj olfuuiJI lS- 1 * - ^ ijyey y^H-*^ 'j^' J' '-fr 3 '^ «U2 j uh h jJg jj L.tS' 

JM> &• -iUJj «l»* <J^* IA*^ oLJLuJl JJB o*-i03 l^jJjif&JI elj» 

*; ^ J J-p3 SiLJl KbpsrA.y 1.2Kbps ,^u ^IjU oULy J& o^j-jw p-j*Jl5 41 

£HK jl .K^l 8_3«.r 6,W *13 Wl J« J» J**j JiUl fJSJ 6-» &X »1> 

.Bar-CodeJl B*l^3 Sj+rj-l jl obuUJI JJu jji-Vl 8>f^Sllj Jiy^\ Sj^j-i 

US 
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JuiuLuiUI ^iIjUaJI : JTH ^uuUI ^il£pu ^tfifi^ u : u -~i rtjTV 

ooio^l dJaJI difJiulPI cif*yifil| 

Sluj J_«aJI t5 L* SjjU bf& l£Ljy}\ oUj£U £_« iij_>l plj-JI JUla 

i£L,MJl ILL**)! 4fuuiJI tfjyS JUll Jjju- ^jW .«s£bl£)l ajioL-j ^1 ■ -■ '<■ *t | 
J J^u 4iL«j iSjiA] o» jj^3 L#i* J£ lw olSLui Sj* J^j3 J* Jaw ol 6^5 

.(JLoi r Jl>».) jl.^ £,A 
L£iIuj[| Jbiu oac goj Jjb|^U| 

JojjJ £lfr«> ik-<j j^ijj ^ Jjju (JjU 03& <>e SjL_* ^j^L-OUl l5_H3^1I 
lS^jjSJI Sj5j (^-ij J5L> 6-«i .0^15" <ji pUSJUi I ojJlj oiuuJI I f a. ;; ^LJ.1 
Jjju l5 SLaU| iSjySJI &| Laul a*J ,^>^ ChH <L*y ^jU jidio-y ^ jJI t-sjaUai 
^ <ri) jJj J£AJlj lift .jX ^ o» U&J oLSLuJJ jLw ^33 ^ ji.^1 3^ 
g^Jl <> o,u£juSJI lalS" oL Uk lu 0±&ui J^>" V5 £L,5UI cS_tfj2l »jij ujuS" LLl 

: UN jjUJI 

: (M) flj JSA 

.LANS CijJxL-»a 




Jja-. jjl*- AIRLAN/Bridge Plus e^Jl <> t5 £L-iUI lSjjj^JI 0-* L\-j.x>J jj 
^ jjjI^I obj.-ji L5 i J l a JI <±uJ| Jt>lV <> J2JJ1 l^jSS pjW.,.j «d j_*J — J12JLI 
£>p a*jj ^jlll fSljl! <> jyjuJI Jajj lJjl^j LS £Li}U| (jjAiJI jj_«*JI frLAJl a_o &^«" j 
IIa jPj .LANs S^l^JI olfuiAJU 1$j ».j*«Jll oliLJll ^jjOw 4jc-.LS culiLu> I.^.An.i 
iLw JJjj (JLjJ 2j^5 JIjjx) jlo^Lji" i,A J J-w J5 oliLJll oJ-a £>I JjJU jjl-^sJI 
.4j3|jJL>JIj L^l ijj^l ^ JjUSj (yJl JjI^jJIj t^l^jjwil j> XjJuJl ^ 







\ft 
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c£a<>l| gJiiMI c£s^Luj[JJ| e£ W9 £ii| 

ol» ^ ^jlUl (jdJLI oLJlJl Jj-sjj ^ic jjlS j£ (^SJL.^11 tijjjSJl 0' jJ 
£m.IjJI ^jSLaUl lS jySJI j*j *£L.:>UI t5jL*5Jf 6- >T £ji 'C\*aSi\ &£* 5Jl*Jl 
<>o J2UI Ls?^y£s iSy*^ ,y» *jl>u~u ^jSL-MII jjLSUI <>j> ^jUI oJutj .^jji 
fljj^l 0# oULjJJ JjJsI jL*» jj5jj iJjl^j iUJj j^jIjJI ol>j! jyJsJl ojJI J:>L> 
05x«j (jjll 5*wIjJI 4j£L»!>UI (ijL£!l 6! <JyJ JJu«JI IJjb ,yj .oliLuiJl ,> 3*1_?_M I 
■ <J*« Vo Jlj>) jli -^ I • J J-a3 oLi oULJl JSK $| 
j.IjSjl.1 4il£ a! xjjJ l5 L«Sl t /J— 3UI lSjj-J^-I O-muIL. JL>JI j_* L*5T 
t-SjLiJl <> ■Ljejill »i* £$ iHij Sj-j^ 14 oi^ 3 J^ tSJ^I £— «ljJI t5 SJ_«»!>Ul (■Sj.jjfJl 
jl Tl jljfcJl <> JU3I JaiJ 4^U)| <> oL^lfl J>^ J^ 1 c/-* J-** 3 4.ifl-^l 

.iJLjjjjSljUI JsjL* 



.1.544 Mbp J jrf-^UU.a^U Jfc crfjuU* C*ijii^r2ijdJ 




Mobile Computing (doito opkzi[] <U5hLu|j ciilfuiii 

XoUII J5JJI oUjl>j oUjLjJjJI J*lj> ^oiJu-3 31 Si-ill 3j5!La^Ul oK.uA.ll 

: ^1 |i|jUL.L culjLi^l JU3~,|j JiU 
.Packet-Radio Communication jjjIjJ I cjU-j* aj^. J}L>. ,> JLa3^l c_>jL»l 41 

.Cellular Networks o^jUkJI otf^JI & 
.Satellite Stations IjsLLsJI jUSSl otk»^ 41 
<jl a^JLo Jf3 a&y —tLjJaSll Ji,_ j^lj ^LSl* ^jJ Od* 3 — <* ^ L-« 6rf-*k>W 
<>a jl L^JjSiUj ^1 ilj*>JI j3 j . jjn5r . i l Sj_^j>.i j!iL». <>h td>jJjV fft.ll aljb »Jl>3_-«j 
Personal Digital JlwuJJ jL-cui-l) PDAs Ij-axAJI '<Lw3jJI oIjjsL- Jll JM_> 
tsl ji oliUl jl ^j-JjjSiJ^I jjjxJI JSL-j JjL_3J dJJj j^j '«L^UJ| (Assistants 

.(JjjVI CIjUjJjw 
p^ <GI "511 J^ljSlJ Ooj, Uu-j jjl3a,j JL^i^l 0-c £jUl lljk ul ^jJb 
Ji3 o^J^Jll oift-ai U5T .19.2 Kbps Jl 8 Kbps <±* rjlj=-3 J2UI o^j^wi .^.UU 
ti.jL*3 j5 ^1 *Uai.Sl ^t^wsu ^li. <i»^a* Jidl 1«jJk £,j£3 Ujl^jS j3_5TIj jlSi 
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t^NlLwUI ^IjUaJI : Jill -UJlUI ^ll^LUI ^uS>jq u j u ~"l 



pjinX-J :L£L^ ckj^ ^ iLiiUl S>^SU S^L-iUI c^K.,.Al| J ,.-..*..- 

^i oif^sJi £. <Jj^k»ji jj^jx^ii Sj-^i j*^j l^uji ^uy-ji in Lrt-^ji-if 

j,Jl>o-<j 4Jj*jkJ| jJjoxeill Sj^>l £l Jj_2i jjl-aJI ljj> ^j .c^AjLSJI <J JLc JlcuLO 
^1 ^li^JI jia% lift .SJa^l jLUdO ^jjI^II ^1 ^ J^ljiLI S^ ^L5l_j* 

£4 SjjLJI 4*AL>uJllj 4ij*-aJl CjljLi^l ,Kfl,"J." oijSll £>_« <J_»j3 CjIjIj_s ^} jflJ-3 

. 4u b A . il I <> U^cjjJl oia> Jil> (> l*» <LsuUl c=j|jl«II_3 2Jj**-Jl j' -jj.'^' I 3j^j>-i 

9J.a|}J| elila^o <p>=». J|)=i ^» JbaJ|J| <=J*iiu| 

.Packets ^ jf oUij ^ JuJl a^Uc (>^23 fuu aLfeuJI ll» ^J 







.»3j>J| Jj2l«y (■sill ciJugJl 0I3IP v 

jUlwl ^i ££& jil\ i=i3 ^ IL**>v^Jl cwjl^L* 6-J& ,^1 3>^Sll oi Jlj>J dDi 

Cellular Networks dj.tl=iJ| cjl^urfdl 



Cellular Digital -Jk-^JJ jL^li-l) CDPD S^LiJI a^SjJI oULuJI 

^jiJI '-UJaJ^Jl y.tij <>_o lhsjuJ oLil Itf-^j)'! <"H o^JJ <>'VV" ■"»•? (Packet Data 



sift JA«jjj lift .SJjJvJw jj* olSuuiJI oifc ^)j£j LeJut* Jj»ilL iallll Aj^LjuJI ^Ljj^cJI 

S^JUJI (> *>>JI (iJ^CO ^ L#j jllUJ'JIIj j*i.bJI BjSs iiuj> 2JUJI iej*JL \#>.^y&a\ 



Mi 
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cfiJ(J| euiitsJI -'■ l*«;A jjjs c=jLJLJ| JiJ Jjlui9 ' **^\ Jlaal| 

.^1 31jjl»JI J2UI Uu\ o j^J 3*-^ J^'j ^L^l jLpJl LsJ*^, U, 
31j-j JLift o>£ of j^ (-Sj^l ^lu.^UI ol£juii! '<L-JJb JUJI y> US' 

.(Ethernet Interface Unit ^LLaJJ jL^oj-I) EIU Sjl>-jJI ^ JJwc iLu^l 6 i& 

Satellite Stations <ucLiiaJ| jL»s[J| cjUazu 

jtLlw OJj^l ,y Lull (> JjJaII J^o^jJ Jli> jLp- jJJjv! i_*jjjj£jIU 4_oJail 

1JA ^j .OJjJJkJI *<LeUuaJI jtslill i>**# J' <bwb>Jb OlyfjLl ^LUl Jl-« SjjJ_>* 

Ol dJj ^ ■■■y II3 .^j^I Sji*ill ol/tyb, iL-jL oliUl J1SII oLL»£ lJlcL 

ji-^lj (JUj^ll ikxo) &i£A \j&±>\ : _jjJIjJI oMjIL-ui/oMwjj ;> 0*^1 *^ 

.i*Jl (Jb£L-,^l 4k>*) Jb£L/il 

J^,j3 «ub-e J- aLaI j_>5U 3_<j>-jj LsaMSj 3-$j*j1I oLjjSljj^JI (j_« (IjjIjI W 
^ ^yij^Jl eiaj .o5lfilJll/cy5Lyll 'ik-l-jj L^Lj «2_j ^1 oIjL4"JI| 
'teLoili ^jlj jjS"! U^l* Ji 1 tfju Jjc>J ^IjjI JjJ i_jJLaJI ^ U^j 3 

t> jj^-Hl t.j>Jb L-,L,Sll ^_ws>Ll«Jl aAjiKLJ c>^-h ^JLaJI J=uuJI Jt>L> o-» 

: J—1JI 
OjZ oU^^I lAjw (S j 3 — vJLAll ^ o*x^,f 4 ■<! ....DPI .iLuArJI 4i_u <9 



Wo 
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o^jmLiuUI ^iIjUaII : Jill -uuLJI ^iISjlui -uSpq Jadlouq ft- ti rr'i 



sjjjj-jIi iSuuiJi ojjS" ^ <y J*«jj u^iu j*>.yi tiMoi-^i ^j ^sj—Ji 

.cj!Aj15j L^JLwI ,> "ifjj dUjj Jj2X-«/J^jjj 4JL0I9 Sj^-Sllj 

.tSJll 

ji j^i ;u_£i ji «-Ij_»j>ji cj^>o iu-aSi l»i .jvlm.i yaLiSUi ^isLl-aji 41 

dlJjj jjjjI^Jl obj-jji t5 i»l*Jl kiuJI ji As-oJ! ^g^-jil J3UI i^li ^jI JI cjLj^ 

(I") |»<>J iU JoiJI 

■-.lq t All haihrVi JsLiio Jj cuiLsa!J auilp 

.jllMl 1l-jJJ V,tUl NIC iS^uiJI ojj^ jLjI^I 

aSLuidl jj^ CiUUJl J^iJ Media L-ualiU la^-^l jLxlW * Jj* I *j>N 

JI3*. 6' b±s» 3 Sj*L-« # ii-=u JL>^JI liA ^ t5>>J jjil ^UoStl LbLi* o-» 
cjyi yJU ^j UTP o!>bl£ll j.ljiKl-,1 (*!. ri Jl l#jy£fj3 ^ ^aJI olS^iJl 0-* "/^ * 
Star-Bus t5 kiJI (^a^I J>\U\ Ji^JI c>c SjU cjIS^AJI oi^J ^UJI Ji^JI o^ 
UUJI iiJ£3 ^ Ji*Xi J^LSJI v^p *i& 6* {^*^l V^ 1 ^ 1 of ^^} Topology 
J| o^LSJl ,> viJlSJl JULbJI ^Ij&JUI dw-^i-v ^5J^3 3jLi ^LL» 6< LJ^J ^^ 
i-Jil oi «J-}Ai jjuaJI Ija (jflj .UTP JI o^Ll£JI (> o^liJ! ui^JI ^IjJnX-Ij UTP 
JlVnll liA cfi dJij y«l>JI uULaII pji^L-J oj^j^JI oLS^iil v^ 1 ^y>** 
6i Ji^i iUJJ iiU^U Mbps ,.. JI J-J oUUJ Ji: o'jfj** ^^ ^ S^l oj] 
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10 <ys SjLc L$j JUJI J£JI Jjjw Ci^i "^> ^y d-» l ; rt»i u«L>JI tii-a]| 
.dJJj jaj oij <ji ^ Mbps \-. £uaJ ejyJ^JLlJ Jjli Di^J *=*-3^l u*-** iH? Mbps 
^i 4ju-L1* j^p 0i& J3 l*jJ Jl^J UTP o^ISU ij*taJl ol>*Jl o-« fCjJljj 6-SJj 

tJI i< : *.\ \ otibl^ oUku ,y jjSxiII Jfi >iJi>j yisJI 4JI— ^1 4-cj*»m> 
45... A 1.1 L.U. ojujo (Jill jL>Jl i-jJI** (*0 k^ £^ 0? ^ yj-^j .1*1.131 jjS 

UTP JjISJI lu cijSi-l ^1 iil-SlI j^>u U^JJI ^ ^ ^1 4^ "4 *£*All *-«lil 
^1 4iiJi\ j*> dUtfj 4^1 JLJ^II J*L£ STP JjLSJI jl lSj^-^I J*LS3l jI 

S^-Jl lJIJ^I o^Ltf Ji* £%ll o«v ^ I**!-*"-! <> V* o^Ltfll &_, lL«w 
oliLi o«jJI LfJuu 6* »j*Ija« jy&£ s jW J* &&2JI ol£juii! lu-uJL dUjj 

J^lSJI «j»JLi3 o? JiJ*> (jS^ffl o^lfJl 6* £p (> j^i pljiJUl L^ji 0-^ j^aJI 

.C,\S*j\ J ilJi 6l UU. UTP 




03^ ol 6^i UTP ^111 il ^u " UyJ Uj^l o!>bl£JI c>» >T ^i tit " jLui-^l 
5<u-iJI I>tSl jljll ^SjiU 3^U»JI ti>^l oljblc^l ^ *IL dlljj ^IjJ^I oifc ,>* 

oIjLupVI 0* olj^u Jail Sj^j fct*o)l iilij d)a5j JSIMI J> 3J>fw Ja (^) 



uv 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



tijiiilinUI ^iljlAail : J\ll j nihil ^il&ui «a£>iq JftifaaJq fiji"-" 1 



.UTP JjISJI j-J • 

Lf»u*> J^j-jj ^Sut£» J5L> i>o liuo LgJU^jj jIjII jjjjmIII 6j^>7 ujlLp! J_» (Y) 
?o5blil! J^j3 jJuas o* (j»a5 rYA) j3o W j*u ^Ip 

.UTP JjIS |utj • 

J U J>l uum (jjLlI J-ol-^JI CM fcu-A-U ^4^1 ojLcI ^LJUe 4J34-W J-» <r> 

.UTP JjLSJI |uu • 

?UTP 05U15JI £» JobuJI ,/ 'ij+> 4jJ db u^LSJI JojlII &J & J\ jA(i) 

.UTP JjIS ^ • 

^ -^o y> L£) cS^I J-0I5C jLJLc^l ^ Ij-Sll £_• UTP JjLS" ^ • 



JobOJI J Bjjui. M Jo*ll &> of** J *►# ?}& Jo- 
C& JwJI &Jj ofi±£> S\jA Oj^u? ^ MTP c^tSJI ^ 
b^LSJI Jk chilli c* >T f : y z* >L«aJb Sjju> '^jJ 

.iL^I Jl^j oSULS ^ jl STP o!>blS)l jl ^ji^l 




.stp jjis' ,»*: • 

Bjjj-^. ^dUaU t^UWLJ j-p ^Ul NIC ojj-SJI jl ^LS-jJI J-Su^JI J-» (1) 

?STP JjLDI plai^l 

.STP J^LS ^ • 

.j>| J,!^ jLo^l ,y ii^l ^ UTP J.LS "* • 



UA 
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^lyi^.M.i^ll^l^^^^ULJI.tiLiib'LuiQ'cg^UllJtaaJI 

cO13.|j0U UTP Jjlill bjUU C>* j^ 'k? 1 ** *-*** C^ J^ ^-^ J-» (V) 
?(ElectroMagnetic Interference ^JKaaU jUu>I) EMI ^ujbtiiojj^sji 

.JtfjJJl uiLftl Jjtf jl tij-p^l «J#ISII jl STP J-LSJI ^ • 

lV 5>I JJj* jUu^l ^ iA-Sl £. UTP J*l* ^ • 

?4jj^o Oibl^ Jb J«3A3 l*ll> kUUI 5ia£j| Jj> (A) 

.lSjj^^JI JjISJI «j»j • 

.dLjJ iij-ydl o5bl£ll (> >T £jj ls! 'si • 

^UJI Ji^Jl Jb J*uu 3£*AJI cuJlS lij) iijj>JI JjISJI J.JL90L-J pj • 

.UTP JjISJI 3I (J^iJI 

^»HjJ Partitions J^ly pUiJwl £» £>«w u&»J 45ul&1I 4_«lsj j^Lj-u* J_» (^) 

.UTP JjI£II jl (3jj>Jl JjISJI ^j^JL.1 p*J • 

~Zy j-a US) iij_>i J-oljP jUlfi^l ^ i_>Sl 2_» UTP JjLS ^ • 



<L5yJI JLj&l oibl* f |j*aJ Sjjy> udku ctf bJl ,>uu 

JjbT 4I o^j oVUJI cja Jjw ,Jj .c&>bM \Jy**oj liUlb 
o^Ju jl/Ie^i ^ oai-l oW ii^f ^>jJl ^A 4^«iJI iJl^Vl 




lojuu j* ^uujf Bjjulji l^j ^j-&ji oMjL* ui* o>sa $1 £l3L*3 J-» 0^) 



m 
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o^mjUuUI ^iI)Ll»1I : JUl ■ —'-" ^il£uu -o&jq u . u *"'1 injnnl 



j| ciuu*UI B>^>l udel a* Lju« 5i«> 4Su&)l oibli ojS3 J ^IjW >(\ Y) 

oibLSl) o-SL«j ,yJI o&UI l>» jj*1 oliU lad* oSLoj oiULsJ ^U*3 Ja (\ £) 
05bL* ^fju>JLwf Uu)L£ >>J £jjbuw3 *JU*1I oJ*l 4***>dl Lul >»XI J*( > o) 



; 4jiLi5U! 4j^ail:lA^ ol J^Juj IjJUIl IfiuAl **$•*• ^ 




>e» 
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efiJUl eimL=J| eilAuifr «o cliULJ\ JflJ JJL11J9 > <^JUJ|Jlafll| 



■jififiW j && ol jf*m '*\$.Jj .^>Vi, &k&i ■<**( 



.i5>Sl JJyJI jLOc^l J ^1 £• **&«/* ^ p*S 0? J-6*< f*5 • 

J,j^UI C* ^ jl uLS^ kyw*ll <>» ^*^ J ,H* ^ J J^ dUj> J-» (W) 

?l«4 jjj4jl«5JI 0j^>? dUA&uJ O^Uti »ldioJ 

j*I&* jdiu Jib- ^ VI Ui«J3 6i*j V Sjj> ol*l*i>l '^JKD ^&J| J» (U) 
J ob-U>VI 8J»j .LJl> %>*!! ^LsJLiUI 4u£0)l U^y^ oLil^lj 
Jfi SjJiJI >j3 Sjjj^. jl X5udJLJ Uyx j3j^ Bj^R-l &UJ ^ Jl*33 
?<U 05U15JI J^-jj J**jUI Cy» JJ M*^ 1 6* Oj^rf J** J*^ **** ^131 

J4I3J1 jLop^i ^ ii-Si £o 4^ U-aW ^^ 6* >T gj-J lsi "i • 

tumUll NIC aSo^i! CijlS jUb.1 » ^tiJI »>» 

^jj£ o-« BjL^oe ekj*i 4V< .nil olSjJSJl 6-» ^^t J-e ^ulj-i-Jl ^^ 

yiou Jlvjj dllJS" .j3j*h>£JI Sj_^».L UXij^S ^ ^ ChH" ^»^ t-JJa^j ^1 



\0\ 
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iuiuLuUI ^IjUaII : Jill HwUt J&uit •*£)*} Jb*LUq 



^j^^3 - p|u g and pla y ( pnp ) Bus jUi ^ ,3iij% liiJi ^ui 6* ^11 c^j^ji 

& ji* 2 (/ ^Jj^ll o ja £u-a3 cjli^>ly £,L Uie cjULjjJI J3i) 0>jL>.| (joJI Ja_«._jJl 
lis, ^ ojjSJI J-ifll «i*y. tSJJI OjliDl <pL Jj_SJl x.jkl^J LLii 4-j>jjJ .Jb oy£» 

.CitiLfrJI J&J 4j^I»I tJJJIJa^jJl ^ JUaj ^s^q J£.*o J^y^ 43,33.1 







^ ^o JoUjJI Jb 5jJaII I^jJ &L&1I OjlSL) %>l2tf Drivers oMi&dl J-4 (\) 

^ &jl$J) LpjSi.1 OrfJJI JM Ji*#Jb J*iSJI £y £0 jiljio djLiJI Jj* (Y) 

"jf • ^ • 

?jjj,jjw£JI jib «u ujtfjll Bus jL-tl gy £» J^lyio OjlsJI j» (r) 

JtaoJ| Jaalo 

: J^iJl IJu^j IujU^II f^liilj j-oLwJI o<=tpJj c£*j yijJI iuDI J!>1> (> 

: *^«filU oabeJl Ci^LtSI j»UiuJ <UuuJL 

oiaj cj&l&H « I^JjiJU «£-» oMjLSJI o-« '-L— 'L.I £ly)i 4_i5l3 ilLLa' ® 
j UTP) U_ji»JI ^-jjjil o^ISJIj '<L. y*«Jl *rOblS3l : ^ W^iJI gljjSl 

.4^3-aJI JHjH\ o^ISj (STP 

J*9- 4j£«jj (Ley «,X0 Jlyja.) »—>,i JlyJ«- BjJaS &y£j (JrffljJl JjLSJI ^ 
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efiJUl <tU«I=»1| -'•'*•:•*■ H* eiliLJI Jii JJL119 1 cfisJUJ| JjbAI| 

.(»j5 w Jl>>) j« \Ao J J-a3 4iLi culjU^II 

j*». 4is^.j (i-=jj <,o j\y>) jw\,rv jij-> SjJa5 o>^i > 'h» n . 1 1 JjLsji $ 

.(j»j5 ui • Jl^>) j2« • • J J-eu 4iLJ oljLi)!l 
.h5ji Ilj AijfljJI cjMjI£II <> J* £« 4*Ia*U o&u BNC J-^jJll $ 

Jjbjs ^ylft i\l> \. $ jy ,n- pL* 1 »■-}■>■ OjjL^-jJ <j-9 ^b 4-O^uJl Cj!>IjLSJ| & 

jbLUlj L^oljiJu-l ai_j ^1 iJ -i> 3 PVC 4-j>jjJI 6-» o^LLS : I^oIjl&oLJ 
4-0UL0 ^jl* bjojS" SjJljj j..u^-" j^-ftj Plenum Ijj-jjJI 6-* oMjLSj lu>o)Jl 
jl Jsul_pJL Sjjyvjll oUljill JjU 4I1AJII jLLUl ^ j.Jl W i-. ,.-! ^j Jj^jJI 

.UTP Jj_yw jj* jl STP Jjj« oj^i 6l 6^<y JjJ^mJI %3^ Jv 1 ^ 1 & 

,jljd>i yyi J>JI &&} «J*l£Jl Jjb ,> du>j J£j atiltiMl jjlc 0-0 J-£ <3> 
.Aj-fcjLLSjiajj^SJI o!jI>IjoJI jus oU»JI <>« p&3 JjISJJ 

cjLLjjucuJL lijju <Lj~»L}3 jjjU» L*a>J 3J_jJl>JI 4j>jJjJII oMjLSJI *_m&>j W 
SjUj ^jJLp J*0 ^1 0U--9I3JII ^ 4_*n>.> L« <U iJyi-AJ J_5" .Categories 
.,^-uLLumjj^UI J>IjuJI ^-oliJ lajUij oULJl jaj a*,- 

S3^>L L^Luoy AjJ PJ-45 i^^yi <»A>uL-u UjjjjJI oj-jJjJll oMjL£J| & 

.Hubs Jlj j^iJUk£Jl 
.4*Jj]| oljli'jll J^>J (.j-iJI .aWLJ Li^iJl .JLJ^I e^LI* 9 

(jSljij^OJI Jl^ 4jSL*« 4jUuw ,^-aSf jj&y ^ J_«jij Iu^-AII i_il_jS!l t^bLS ^ 

.Baseband ^.lels ^j* Jjk> oli jf Broadband 
i> 4^11 cjljli^l |»jL>a«J ijicUJl ^.^11 JjLJl d>li ci.ljLi'jIl JaJ SJ*e <8> 

,JaA9 Jj>-lj JJjj Jil> 
,> 4*«3jJI iSiljLi^ll (ijiOuu uiu^Jl t5 J>jII J^LJI olj *aj|jL4^l| J15 <JU* # 

.iiJaivll oljjjlll <> iiijA^i JM> 



lor 
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o^iuLuiUI ^iljl&oll : Jill -muLJI ^il^uti -rt£fi<} Injlfnli) mawl 



l^j L0UJI ^LjAil jasWIj l** u^L>Jl o!>Ul£)l pUSJ ^jiwL-3 IBM Sfj-i ^ 

: NIC aSLuSJl uijjS^ a^uib 

■fou^ll B>*J*b. L^j3 jOL. 3_.jU oLji, a_e SjLlJs NIC 4fb_AJI ojj-S" • 
iytst-lj 5£juiJI cj^Uli' o# ■W-J ^^ ■>! ^ J** 3 u-*3 <£^-iJL ojj^jil 

.JJUJ14SJI 

JiLi% LfrllaUj L^JLpji pi ^UUI j|j*j J Jjus i&jAll oj^ tijbj fc 
. cf iWi ^UJI ji^Ji jji* j*uj ^1 oii^sJb dJJjj i*J& sjU? 

6* l)U ^j OjISIIj l^L>JI aylLdl ^J*3 4J* ^ dJj *Uii (jJ-3 
Sj-^IJJI &Ij1jJ *iL-*?U. J /0 plj-^lj JLSo^ll »li*. 6l^j IRQ tiy-* 

JJiSj J -i j,;; f <' l jL*j>u 4<uu3Jl ojtfl LjLII vy^JI Ik* M^l J_*t 0-0 • 
*5LuiJl o,tf o# &y ^ oj^ 6' (y^y ^-^l J* 1 -^ 4s-*-* 3 ^^ 

.K...A1I JjIS o«J ^ J-** liJJl J-^l £• 
^3 .j«. J£L^ J^u L^ iUj J^ 61 Ulfc j«- 0^ '■S^ 1 * ,J ' ^J 3 — • 

J tijjtr^'j"" V^ 1 ^ 1 J 1 -*^ 1 t5-* ^ o^ju^I 3^J--5UI 4u-i3jl 4l^ # 

.ol^juiJI 1.131 ^ i^ijJI j^ -6^1 t^»w 

V^jJ-l NIC 3< ; ■*» ! ojLS 1 o' IJ^» W-* oibliLJ LjL>0L^il ci.l£^JJb 



^oi 
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5* 

<> *1±> JjELw/J^^w 4JL«-9>i jJy 2j£L.MJI Kj-AJL 0Jj_^I CjIjJJ )" o ^ . I L 

uU U^Lu J-«i3) ts>^ *tIS &• Ctffl £>I d£«* 4^L-iUI aSliJL iU>J| <& 

.(JjJll *Ljb OjSi J3 ji ((jpl;)* cS' l- H - '-ij -^J 3 ^ jl «j*-°S 
ji j3^JI ia-ii ji *I^-**JI cjl^S iiL-4^11 Ul f.ii*3-5 k£L->Ul cjISLi-AJI # 
>iiljj 3,jjIjJI oL^I (ji^aJI kijJl jl (ia-eJI ^yi J3UI olj jjjIjJI oL*J4 

.oULuJI Jail 

.Lm aiSiUI Sj^Sl J**>i 4-jjLSUI J| cwl ^jjljll ob*^ 



>00 
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MfrH 
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-'■ l*...*.ll daiLaJI gl^jjjj Jujl«aJ| J&Lu-U 4lLi___ d_i| ja i c_JI_l| J___| 



__La 3jj_2Jl IjuJ <j.L»..ufil v^>j Ija .iSuuiJI jjlc evULdl JaS &» __u23 ^3 LfL_»j_i 
— ... * ? 

J!>Li. __« <£j-iJb Sj-^js-yi j3jk»-3I 03^1 _-u oUUI Lj-. J2xi3 _,sJ| iSj^iJI jJLcuJ 

.-w^lfll 

L*J!>_- 6-» f-Jy ^1 k-L/il 53^1 4>JI 6* v 1 *- 1 «-**£*- J--UI li» ^ 

___»j Contention _L>>jill Si^u lJ^ ^Ij Jj^ll Si^kll .o5bl_JI jj_> cjULuJI _& 



S^JJI L>i ."First come, first served *ij 4JUj£> pjj ^ji ^L U" Lip Jb UIS 
j^jl*. jUxU^II Ijuu (jic i_i_i Token Passing 3*»*-l 5o>j JL-jb -i ^*3 ^Ij i^lHi 

Sjl_»Ju> 4_2^b ^Aj k_jJJall OjjJjl 52j_^su iJj*3 ^jJlj ij^>^)l 4ajjJ=J1 Ij£»-Ij .jJjJI ,«3L 
b$__- {_>tfji\'i ,.,n Jjl_w Li LJLe^lb .2f.i_.jll JjosjJI Cjb_jJjl JjJ_»J _1p "LutS ^Aj ^.'-i 1 ' 

AppleTalk pLl_j Token Ring .Ifeuj Ethernet »l_u ^j) U^ jlS'SlI cvlSjuiJI loJaiS 

.(ArcNet .U_5j 

J__aJ| |__b <Luj|ja c_\S |ojJ j| Jj_9 

U L5--1 ,^—L-i Jiij 5__uw J__UI lla> ^ UjS'Jiw jyJl objUll _m jjSSJI 

j^LiJJ J_L_JI p^-JUl -LjJ o& ljI 4^ (/w J^bj .tfll-l!} Jj^l :«I-mJI< e_-/_j 
^1 iiuuSJl ojjSj c_5Ll_ll 5>_uij c_lSL__J :L5UJ| J-L^ll ^ J<b 1_,IAJ| i^Ui\ 

■ CJ jtf . j l I I (^»Lailb LftUjS'J (^)i Jjuj 

d__u_-JL oa9zi^oJ| >t»___J J^J=>9J| 13>J=> : J9JI <p_____J| 

6l i-jlJN ^JlJI e-^-/ 4__a-LUl jjLsdl ,> ^ J-^_,jJ| 6 | j_ju _Lu__J| ^ ^ 
j! _.-pl--l LU pjL-j J__a»J| cy> *j^J| |_»j . jJuA i| Ija p|_iO-il ^ Sjjilb Upjli 0>Sy 
lifJ .<Sj__JI 05UL.U oUUI 2-!j *ltf| ^ Uli&UI J^yi ^L Upu33 ___II S_cUJI 
: ^bJl l^,\Ji\ 5i5UJI J^yi ^ ^ 3^ j__iJ| ^ .3^1 
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OAiuLuiUI ^iljliLaN : JUI ■ ■••<-" ^jL£iui -JdSjJq U J U ~"') p;-!" -1 

.Carrier-Sense Multiple-Access jjmjil Jj^Jlj J^L»JI ,J$ < aJLJs & 

Token Passing j-wuJI Ba>-j jiy& iLja "& 
.Demand Priority i_dUl *yjji Sa^L d 

jy J I (jic SjJAJI iJjjJ £}j£j~< J-oill (> sj^JI Ijjb i*.|jj (> { j&&> yl JJU 

.J^^JJ k^L-SlI 43M5JI jjkJI uJjjju d 

: i+*Ui\ 55MUI J^l jjL ,> JSJ ^L^l j+kll U^j ^& 

Carrier-Sense Multiple- ^_lL^.o.U jL=o>.|) CSMA/CD _^Jall • 

.(Access with Collision Detection 

Carrier-Sense Multiple- «_Jk-aJJ jUoi-l) CSMA/CD j^Jail • 

.(Access with Collision Avoidance 

.Token Passing jjjjSJI 5jj>j jjj*» • 

.Demand Priority t-Jd*" ^j' • 




dfxuuJL cLaLiJI jaUa«lJ J9JS9JI iSjJb=J| 604139 

4_aji> JJJI i_jjL- <Sl Jl_»J^jj oL>yu ^ J** 3 iyJl thHlj^lj J*lj*Jl ie>«^<i 
JjLSJI o-> oULJI 13-1 v-jU-i dJUJ^j l£+&\ JjIS" J>b oULJI £*jJ jijxi** tS? 
iKi ,f.l| J_>Ij djLSLuJI Jj-^Cu i,i Jjjk«jj IJJ> .Access Method Jj^jJI 35^ ijyu 

.SfjuSJI jj* jjjll 6^^ p^" 3 l5* JlC '*^ Jj*^' J 1 ^ 3 6' -^ 

Afut-iJL oj^>jil jJj^.u.'SCII 8j^_>i o-» jW-^ iiW JJJ-^' p*-* <> t^* 53 15^ 
IfjUu «3jU| yiuu Jili. (> Jju 45^ui jU .lijtUj JUU pj&4~u ol JtfW 0* Oj**- 
0_* JJLrf j^ip J...1A.0 Oj-£j jL-JI IJAj .CjIjLUJI <> j*a*JI «ui© j*~u JJ.1>- iU Ja>J 
jLJl JiLi cnljUaaJI j^>l Oi^t LoJ^*J ,4jjLi» j^i jbul ^ Oj^ 3 ^3 cjIL*JI 
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'. |«..AII iiliaJI g|^(P djjl«e«l| J*»LuHI a,il,il-inl dull ja • <£jJLJJ| J±aAJ| 



,^_jj JsuiJI ^_Le ±L>IjJ! oljLUJl Ojj ojjSS' oUjLaj iiOL»J £,1 ,j£*j *l jVjII lia Ji« 



ill 



u-» 



^JU 



J-S £>l Ju>J i&L-S (ji (^Ji .jJjfUftSJI d>l5J_^j 4_jJ^Jt>JI iKJI j»Uai <^u k^ft^Jlj 



(jjjuj (Simultaneously iioljio LfJI t_s?) oiSjJI y-ii ^ iiia>J LgJI jjjj jjjil culS"^ 
jjJI jj 1MI llj) ^_»Sl 45j1> ^ 65Jj .Lflu U^s o>LsjUj _j! o!1>Ijj ji Ojl>o ^i 
dii J 1 -^ 4— gj}3a»JI ^j-is J-Lsu j^Jiw jj-j*j 45u^JI j^fi jjjil i^iliy* <^u (>ljlJL ^jj 
^^JujJl JjUJI ck L«ic iiuJJJ J3-03JI ^ Ujjj i>b S£juiJb Sjjj>jII j3jjy£JI Zj+>\ 

J-jjuu 5_«*»ij 4_iy>»>>- ji-S^I cJMli-^lj lift . Iju>. MjIus Cj^j 4Jlj (JjJIj jjj Ji" ^ 
J— cy (JJJI JjLSU Jj»o_jJI jjd bu iJjLiuj £l v 1 ^ j3 j . j,'^H oj-^s^l o* Jj^*II 

J_>ib oLSly p—£y, L-«13 jJ j . u o ^l l Bj^^l <j_« OjjI^> £j\ 3J »j**JI ^jl* £>5l)j -h-*& 
(jl u-1«j Laa>>ol <> SjjIjJl oULJI «}»■ &l jl>u SJbJI ojj> ^ cjS^JI ^JLJ ^ JjISJI 
(j_« (^juIcj.g.->.cJI !>Ljj jjjju JUji> > i l5^ ^ j* 'I c>* oJjl_jll cjLjLuJI &^> u »jLcuj 

(j_» (>J— Jul JjL>o LjJtC vi»Jt>u (jl <1>5lu U IjJ roojri (\) |»5j J5!All_j IJA .CjULoJI »j> 

: cj3JI y«ij ^s 4JUL.A.IJ Jw _Jl >3ujl«5l1I bj^>I 

:0>f»jJS* 

1^1 jJ oLiljjJI » j> iJjo »jUu CU*J 

dj^jII j3jjjl«5JI iypp\ &» uj»jl+? 

oLiljjJI ^jj Uls 45jJbJb 

.oS^ll o-iJ y* JjI^JI 



•f' 3 



\\\ 
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o^iuLwUI ^iljl&oll : Jill -uutJt ^iI£jmi ^tgpq u : x ~~""j |Tjr' 

6j _s^ oi ■*-/* 3JL>J| oi -* i^ *V^ sj>>yi pji^i Joi J5L* ,> cjUUU J-^yi 

"Litest Jj— rf>J t3jJs »JlWuu." Oul£ iiliiJll jjjjjjLaSJl Oj.^'l £>< JJkP £jl jli .liiULjJI u 

.J.13I 

oLjLuII f-*»j ojjJlsj ^oL."-..ij (j jJI j* Ja5i jl>Ij jjijju^ &l (>• jSLsJI J!>L> £>»j lift 

.cjyi (j^ii ,y jJaioj ,yul3j JfL&j <uj SiljJJI jj* SjUI i£jI>LuU 

iLuil)|j9Jb9l| ifljJs 



JjJaJI BJUbj .3^11 oibL£3 <>lj3_ll |»tjLS*0u-.^l £JJ Jjt Jfctt j^iwjj |J JaJ 

CSMA/CD<paLtajJ| rnni^i £0 aaeiJI J 9^9^19 ojLui(J| Jx»bu j9£jiJ| iiifb 

JLa^ ^ jjljOII J-^^jJIj J^LrJI JLi^ ttoL* ^9-yO ^1 4Sj>JI r lj*a-.i 
^jIjJkIIj Clients oLk»Jl L<_^ Uj if^iJI ^ jSj^ J£ ^1 jl*J CSMA/CD f jL«JI 
,1^ ^ U ^■ji (Y) pflj JiAllj Ija .^iJLJI o J-,^3 ol J** Lk^l o*^ff fi 25 
: vilJij r L2JI <Oi*i ^ ^j J.13I j^ oULuJI J5^j ol J**** ^ 
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- M*.;fr ll dAUaJI fil^Ul SjjUftJI J*»bAll djJUeaAJ duijja ■ e£JLU| JeuJ| 



Oij-Sj til ,jjBj Kft» 5i*lj 3JU. ^j 





ITmi ^o^ 


Check the line ^§5; 
-no carrier; i- 
OK to transmit. 


^^^S^^ L/W^m j^s^ 


^&sk5£§ 




Transmitting ^^Sj 


KLj^v2Ei3^ i s,i ^rf?rTll 




Check the line ^^s^. 
-not OK to transmit; ^$5d 
Walt. 2-»s 



Lcul ^A-Syj oljLiJ fj\ £y> UL> 7<j>oI JjI^I oW i ^Ij5j.u45JI Jt>l j*Jtu Laic 

cifliUJI JL.jl ,> -pj^xoiill lift oiujy Jais i)L»Jl oia (jfl Jj15JL jjj* dli* j*» J 4jL 

OJ JjLSJI _>jue e^ULyJI J^J ^ jjj^aSII lift Ijjl. &! jyjujj .JjISJI ^ o UL-JI 

cjUyi J— o3 (^jJ* JjI-^JI o*-& jj-fi <j <U>L>JI obl^l JU ^» ji-l jj^u*^ i^Sulj 
....... .»._.... 



r L5j 



jJ 4-»l j-^iB oi viLJLcj .(i>>l 8j-« Lcjlfl JjLSJI p-Jb-suj LfJJi<J j/Jl 

jOLsu iiijL»o-i 4J| Ja^SlI <>9 ULw CjSjJI ^uii ^ oliLull jL»jJ <> jj£| ji {^ji^xuS 
4-jjupJ o)j3_»J JaDI £>* oljS^u«£)l oift (J3jli-i «ilJJ vl>Ji>^ L^iiftj .uuliLuJl oi* £jj 
J-S" (._jjj SjJl oij» ^j .iS>>i _>-» J-iJJI y*e BoUl ^9 dU j jjw ^i3 <J LSI^A* 
C,L£^I jjJu J_jl2DI ^1* J*«j J*iJI liA Jjuj <b LbI&JI jlfeuTjII o-pa Jjjj>Co jj^ 

.(ijihl 8j4 0JS3JI ^oiJ ,^9 JLij'JII XAvu cjIjj^uuSJI oift »Lj3 ^LsjS (y> 

CSMA/CD JJLJI 3Jb> p-l i,\ x^, jLfi*H\ ^ J=uLHI oi* £«&. JiL> ,> 
4Jl LS (SjU^I J-Uu J: yuiJI) Jjl53b -yCW j| c^u3 jS^jj^JI oj^U >i5 Lm ji ^1 
^ ir* fc*-* 3 :i5 4^ SJ, V Sjj^j-jJII jJj^^II Bj^i cy> A!J*II &i J^J 6^1 V^' ^ 

nr 
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■LuuLuUl ^jIjUaJI : JUI .uuUJI ^t\Sftu -i£)jq JajbaJq fjn^ -1 

.(ajLsuJl iJL&S) t5ji-l ij« Jilll 3-tLo* juaj ^1 Jj3 SjjIjAc 5al»j BjjAJ _>&uj 

iW-> <> J*^' *wl*<« Jj-a> o^y-i tS jJl <J-»L*il _>j-u«j ajLouJI cj-fi^ jJLe SjJaJI 

- Attenuation «JL*-»JI jl u-ajJI *-h=Ij- jl S^aUs y^-d .CSMA/CD Jj_-9jJI iL^L 

IJI UUfl ji-c ij£i jijLbuJI 0* uJJiDl 3JTol Jjn ^iliUI J*a*)l ^ J*<a&Jlj LaliilU 
«JaLSj (2j{ J_j_2J jju-aJI tj_» j^Jj •(J-tH \>°) j£-» Y©« ' JI3— »- J— ajJI 5iL« cu_->uug| 
\ t'jf &$■& O-J M 0-*.J <9L~i!l oj— » i> JjuI ojIjLS'jILj j^juiJl cy> a*^"," M o!>LlitJl 
-jj^JI 4_JSl$JI 3 Si j miIL DJu-yuJI "LLfjJlj Jy>jll jjjuoS'H L$j a^jb ^jJI JajJI cublonj 
SJUJI oi* ^ cuSjJI y^ij ^ SiL u aJL cjULjJI JJiJu I^IS jjjjj*-? <> jSSt &' ^ J^Wj 

Contention Method JbeuJIctiupb 

Sj^_^l 6^ -iJLJjj ^L_if3l jl JUull U^L L^jL ci^tf CSMA/CD 4JL>Jl 

.^ULuJI 

(^_SJj JjLSHIj cjULJI *— ojJ Laajj L2^L cuiLS jJ L*£ _jj_ju SajjJsJI ojj> 
^.a^J—m 6l ^jjJ ^SO— ' '"'■■■ *f"°i CSMA/CD Si^JsJJ 5i.Ju>JI ^jJLojJJ chUIjl>0-,'jI| 
.A£juii! Jj^-jU JUuJI 4l{> fj^JUJ p^ 3^L>JI Bj^j-Sll o^ Ijj^At ^ <^JI 

CSMA/CD J^ta^JI SoJjlnj dteLaJ| <=!i|jLic|jl 

y-jj ^jjj tiiLlLjJl »j_> 0*J t^iUjLajJl OOJ-9 (> JS" jlJjJ jjjl\ SjL) ^oj .4 5 . .iA , I I 

jLSl *LkjJ>U (jjj-i dJJJ J_^ ... o»fljlil cuUjUuJI oift tsjlis o^jLsk* jbp 0S3JI 
Ol»j CSMA/CD 45^1 0^ Jj*JI 6^1 ^ <>J ^^l j** ^ULuJI J2J ^j- <> j^j 

nt 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



- M «.;*!! iiiiij| g|9JlP iijU^I JfiLuUI a.il.il-iAi dui|]a < c±Jl£l| JiaAI| 

iLJj £,Li fju>. 3Jj*-iL0 ifuuJiJl (jl jJj IJjk ,(iji»l Sj4 Lo^j Lol»JI oULJI JSi ^JL&c 
«_5y* jj* jjlc UjJlc g uuLu< ^jjL^jjJI 515" 1$j »j2j { _ ff 3J I o^jL>%«Jl <jl Loji jfljS) ^jjj 
u >i ji; <LLaill (j^J*.^) j-jjj.u^II oj^-^l (j-« 5jjl_jJl i=jLjLuJI »j_> «_» oLjLcuJI & 
ioULuJI Jl— .jb 1.13 (^.JJJI 6d^^") ivj^l -pj*^ 1 s jW 6^ >iliJ ki»J^> jJj .4£jui!l 
liLJLuJI «_« oujUu ^1 oUUI |^> 5L-jl <^.JiJI a^^l c*Jftl v^ J-=^l ^ 
unULuJJ JaDI S^Uc *l_yjil ^ ly-jAj i_3>~< (^uLa^l Chjj'JII JiLi- ,> L>IL>j| p ^l1| 
<jl o-Sl«j J-Sill 5jL#J oL^Uc jJLSu &J J_jJL3 jjL_-a!l lift ^j -cS _p"' Sj* a^j !Lal>J| 

Ij^^Slj ^jJJI (^ujlVu.JI jj* < _b ^Lxl Jiij Jlojuu llfuiil ol» Ji« tiji> 

s-^J-ft Ij.>JlVjL>h,; ^Jill JijliukuJI 5_jPy (^-U LojI J*ou UuJ US' aSjl&JI JjtiJLjl J 
p >> SjLjj l c-^ p J-**3 liiLLuJI J*ljS CjULuJajfl .iSuuSJU SJLalll a^Jj^J>-lj jj^jLiCuJil 

cjL*I£JI 4_>JIa» cd I iLuki J-JU (ijj>^l! cjliukJI 4juu«jB L« jjS'I ijurtL iSjAlL jjjil 

J_<uO ^1 oLc>^Jlj oi^LSJl aUaSj LjjIII oUjSLlI a_* J_S" ^ ' »LL 

cj-* jj_aS jj_p (jJtc J^L-iu 4SLlJu CSMA/CD Jj_-ajJl ftjjL .L>0~.| ^i j^o ifLuiJlj 

iL! jj 4_jlAU J n -JL -v ^i £,[ (^-Su*,! CjLjLjJI JtcljS oliLuJaj u J-oUl; p.0-*u J£j (^jjJuiOLtdl 



CSMA/CA(eaLmU| cialni go aa&ioJ| J^ta^^ ojLujI|| JoLaj j9£jiJ| dAJjib 

jj-jju CSMA/CA »jLajJI (ijlii £o jjuiil J^^Jlj SjLi^l J,Uo jy ^\ a*>Jo 

a_J_Sj ^JJJtoS" J_S yl J^>J S-iljJaJI DJ_ft ^^ .jLijJlj ^Lu*_^ iS^jJI J^sjJI JjJs J3i 

LJUa j»jJj oi lM »iJ-JJj i5uL-i)l jjl_c JjLJI ^ 4jjj <>e jud Im$j&\ oljLli JL,jL 
d>j-j j»jL*ajJI tlijL> < 4_«/ jjjj j***u jjjjjwSJI Sj4>l £,1 a>o iiujkll eJufjj .oULuJI Ja3j 
<oLL* «-liJI oUjLslUI (jjliu £>L jjjjjlcSJI 8j4>. 3 ~*ay ^L**-^! Ii»j oULuJI bjj>- 
cijUUJI JJU ^ 4-£J\ j! 4oiJ| c^IjUJ &j ol J30 Ji*Jl t> Jj CjS1 5 .iS^SJb JXJI 
tS_ji^uw j-iLo jSLJb jlj-i'jllj 35juiJI »LLu)l jjjj L, JjISJL jjjil «^> 3jL)J jjjj 



no 
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iLjubuUl .jIjUaJI : JDI ^uuUl J\£+jh >*£)j<) hjhiig 



J^ta^ll Token Passing jjuoil| 00=19 JLu j| <toj>b 

■i_>j Token Passing jjj*tfl 3jl>j JLijJ "tijjxi cij*» ^1 Jj-ojJI *5j^L ^ 

jjU5> Ji»-lj jjJj «u)»JI «i»j Token jj^jJI Sj^jj «-ij*j pj-*^' c>« o»L>- £v iJLift <j' 

JL-«j^ o>L»- ^ 3— aJLskJI o1j» ^ j-3jjjl«^ jl Ojh-^i L»jui*j .j^ yy&»£ 0* J***" 

LojJ^a .JjlfJb jjjjj 0Jl>j dlLift (^jSu ^ji*. jUauu*5ll «ul* ^yijuu «Glfl *5l j l.jJI ^ oULy 

»J dLJJj j3_jj«£JI la* Jl Jajjc »5L>uJI 3ij (jl ju>o j«*j3l 3j^.j Jj^-j* jj>w^I j*Aj 

.j^abJI JjI£)I jjlC LflLujI Jjj cjULu <LiJ jj^moSII lift £1' 

J^_j; jjuJl |ja ^j .c^ULuJI Jli (> o^l dto j^jJI uiJUl j3jjjl*SJI jL^j- 
^^lju JLIa of L-*£ Frames ^jUa^l o-» 5_c>*^ ihL_>- <> IjJLvjl ^ cjLLJI oi 
L^JbJI pjy oLiLuJI <uJJ t-taou.. (jill oiy*"j i-oL>Jl kjLJl Jl» issU.")}! ^UjLJI 
J_^L-i.ll 0-. J-0^ ' * ■ tf l ' ' 1 " i^'i Trailers dU3!j Headers ^jj-, J5L-3 ^9 jlfa?l* 

.J-aiJI lift ^fl la*."* 

jL<-*J oULJI J— jj olJ^I y^Ai ^j 4iUJb LJU> ojy>jll Sj>Jl j^iJl 3o»j ^ 

: 400080865402 ^l^i*JL jy*jll jjjawSUI 



I000105a1da735l 




I400080865402I 



I0260BC036592I 









U'V 
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eil£uililJ iiAliA l| g|^jJJ ajjl^aoll J&L&JJ iditiAJ dui|ja ■ c£J Ltl| JjsmI| 

V vLLJjJ jx-jjudl oju>j »Ijl>T>— >ul g.J^X,.u (<5jJ( _jft Ja*fl Jl»Ij y}&>£ £l t-rf^J • l «aI>JI 
LSI jlJ-ftl «J£j ,>J jLsJLj CjUjLw (j! kiiji> »J*1 isLo^L jLajJI <> £&J ji iiiJu>o 
J_j_>-_jil jjj-^JJ i>u3J j.jjo.lll Cjla>j JLijI J-uu ^Sfl" (i ^ il CjIjJ jjj lo J l I I jllaju'jl cuflj 

J9B9U cil£aJ| (L9J9I iii^Ja 

I icyi.ii> *l— a»^\» is - "J Li.ju.mj OJL_ ;Ju> "Liu jt j.j-."m" Jj-ojil 1— jJJ j JI <L>jJjI ^AjJs 

jL«JI «_juu ^Ij 100 Mbps <je SjL* i^LLJl J2J o^j^u l^afl Oj£i ,yJI oliLtAil 
jLf_** J}L> (> iilljj 4j-jLj9 Lfi«vj UjljSl <j 42jjkll oi»j . lOOVG-AnyLAN ^LSJI 
Institute of Electrical and -JJjwxJLI jL*a33-l) IEEE ol_uj[y5J^lj tLj^iill ,^-Ji^ 
j_»3jj 1^ .fi5lrw (j-sllj 802.12 »5j 4j i«eL»JI ii^l^l ^ dJJj (Electronic Engineers 

.J-aill lis. ^ Ub."i Jj.nS.-Ji £, 

JslJUj Repeaters S-jj&JI Sj^-i (> J5" of **»*> ^ WIS °j* J^oyi HajjL 
100VG-.JI olSL-aJl lilS" tjuJbj t^ii 0* *J>i-JI olJjSJll jjjjC ka^UI oLl^JJl 
LyJjl UjjL pAio-j ,3.111 cittjbJJI c5a*1 LSJ ^jj (I) jJj J5L2JI-3 Ion .AnyLAN 

: Jj-oji) i-i.lkll 




lOOVG-AnyLAn 



nv 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



04111 UuUl ^iIjUaII : JUI -uulaJl ^ilSpii >^£)jq ^bauq p&ual 

*\j^r[ J^L> lh >ii-I Jj 4 5li-A . II Jj«o_j]| cjLUc BjIjI ^^tc LySll! oj^jj-l Jjutf 
Sj^jvjII Nodes JsuaiJI 3itS <> IflL-jl wjJlUI oL>U=JI 0* tSlkUl i^lj i*±>j i^LL* 
^1—1*11 iili" d>_e f^Le'ifl 6-c Jjj-J! j_s> (^£> Hub_JI ji i-y2jJI jl$_»- ><; -f. ". ; 
j^LJuJI oi-ft <1>I o-» jSLsII (>j LojI "jIjjujw o_j^j aJI US' IJijkH oLI^JJIj o!^^ 
£,f jljkJ 100VG-Anyl_AN aJLoI^Uj lJ^juJI ^ cLwj |jj» .^jL, Ujjiw J**; l*-**^ 
JjjjkS *-Ua» jl Router lJIjL jl l5 ■^■^ jl j>5&*£ jU>> ^^Si ^1 ^fuu Aj&Ja SjL^j J£ 

.Switch 

J9ED9U rdhlj (U9I9I <iaj]i3 C90 c£^9 g|jil| 9) JltaJJ| (09AA0 

^Uj- Va . - . ij j-j^jaoS' t^jjLfjf £»l J^N CSMA/CD J^jJI i5j_jL ^ JL>JI _ja L£ 

dLljj gjL-^l jl J l - ^Vi l 0* ?y ^J-i* (_y9 ly U ^I \*.frf»t J^-OjJJ UjjJJsJI Aj^jT i*Jjt 

£)_SL»j «j_«ji]| j^y-U <j— SUj .Uls3 oSjJl yJu ^ji JJjJl ZA*£ s-lj^-b U»i^ »L5 (S^jla d)jS 

pIjJI *_» Scheme Jak>*o jjSuS ^>5LJI i> ^^Su v-JUl L_jJjl iiL^L <J^Li- £>« <CL Jj2JI 
Ub» ^ viJJJj jyil ^-j^Jj^I LftjLk*! <a»— < fM^I oj—fcj cjULuJI <> 3jl»jwj djjl*j 
jl$_»- jl HubJl ol ^Jj Ijj> .oUUtll &* <5j>-*\ fl^' lwj I-Ah £j^j J'**" <i>jju> 

(fjJl _j_» ^— Lei 'iJ'pjLj ■*" »1» (jill <— JJall d)l A»J CjSjJI (^AJ ^3 (Jd^ 3 J..»B*"«.J ^s!j2jJl 
jjjj.ufvll Oj^_>i (1)1 Ju>u Jj_^>ji! i-i-lkll "LyJjl 3_2jjl3 JlojUj j-jJI a£. u «JI ^9 

i-ju— ij JJJj oSjJl (^ ^ JiJ cjLUcj JLaIw^I cjLUc »i^>J j^ SjjSJI L^J jSjli 

rljjl 3-iujl i>Ijl>JL>uI aJo <S^k)l oifc ^3 .oiA Jj*<9jJl 4Sj_)JaJ t_Jj*II lii^LlStJI Jak^g 

. Jttfll t>-ii> J^L-Sl o* j:jij c& SjLil 25 MHz 
Jpca^LI cjlLHJ| CU9J9I <iiij|Jtaj dr-»l-Hl| diljlficUl 

Jxis toy&i Jl— sti^ll ^i J-^N dy*>$ tJLLJI ijjJjT iJLjjt Jlwju ^1 i£jiJiJI ^ 

jl5i Oj-ij Jl— artl ^ <->£Si\ lifcj . JjSJUII jS^jjloUIj HubJIj J-i^ll y%&&\ toU 

\'±j» ^ .LfI«SL IK.* .AH JJBJI oLU 4il^ Liu3 ^aJl CSMA/CD U^LJI <> ^Leli 

JaJa jjjs 4_jjJ 0_j-SLi Hub J-S d)l Jlj>0 J^yJ cjJJaJI L^ljl <2jjL ^ Ol JjSJ J>i-sJl 

nA 
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-'. l«...MI diUaJI g|^lJJ ijlofioll J&I4AJJ SiLtaii duij p i£IUI| JbAI| ^ 

Chh ^Lo JL«3I J-*~ pjJQ j/JI ,y» V5SSH S>«.i 6l U* ii^ib ^s>JI ^W^ 
j_*j CSMA/CD 42^1 J*W ^1 U**)l ^ *i! 6** ^» !*i>JI ^UL^JI oiaj HubJI 

.i->..,,f.1l ^ 4L2i J5" 6^ pi* ***! 0.£> Hub J£ $1 

iJjjtJI UJ «uu23 Lm jlSi cjlj^_JI 6-« J-i^*" ^ fJ* 3 "-r^ 1 ^ji ^^ 

: ,Jj U ol^iUI ola. <^u <>j CSMA/CD 

.oS&JI yrtij .J JUS-jIII oLLej JajJI 4iiLl*c 

: Hubji jj* J20JI CiLU* *l^l 2LutSL*i 

jiu. o-« ^yy r^ 1 ^^ k = JL ^ i ^ «^ 4 " 3 ^ ^ ^ ^ ^^ 

.HubJI 

djPIJ^IlS^jzidiL) 

3_5!>UJI Jj-^pjJI jjJJ 4^— »L-*JI y>U3L»U 2<r< 0=^ lil ^ 0) f5j JjJ^I 

: j_£AJl U1UI 

iSjJJI <iW^4l iifiauJI Jj^ajll JjW ^LuiVt jAUa-JI 









CSMA/CA 



CSMA/CD 






J5 L .., fi v i j o '^ j 

t5 _u ^ U 
.HubJI 



1 "if" 1— > al— ^j I 
jjjjjjJI 



(j — I* J — ^ 
liuJI i_j_jLiI 






JLartl 



tf 



n^ 
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tuNiLwUt ^iIjUaII : JUl ^uuUJl ^il&uii +£p$ H 1 "'"? 









CSMA/CA 



: CSMA/CD 






JL 










IttlU JLiuJI 



gjUuJIj JUuJI 



_^ 



Us) I 






100VG- 
AnyLAN 



Token Ring 
ArcNet 



LocalTalk 



Ethernet 



i^uJI 



^ 



.55^iJI cj!Aj15J Jj^ajJI 42^Jw 

r ..r" l5 J» jJol. jJ-jrfxoi' ji ol -^ CSMA/CD J-J-0.3JI ai^L plaUL.1 Ju* # 
_jjj . 3<- ■»' ! u^Utf _** -b l«l#JI ciAJUJl J2Ju J.-JJL. JJi JJ03 45jU iS^iJI 

d»j_*j ilbJI si* ^ Lw llojLeu oULuJI ,> &*">> 6l 3*3 .lSjj^-I SjH JajJI 
-Cui JL-jb (.jJL -hj^ iii 6? -^N CSMA/CA J^l 52j> f LJ»a-.l jiP • 

jJjjuu^ J5 ,^1* i_ju>o <Ui Jl>o JjojjI) JJ^I Sd>.j JL»j[ 32jjL j>Ijl>J-»I Ju* • 

^ crtLarti ^ -p-j^ J^ oi j-n j^**2JJ vJUi s^ojj? Ja^fc ^i^l.1 ^* • 

ja_6 oLSUJI clo- ^ Jh»>jll f-^*ill j* HubJI 63^ fi 0-3 J«» HubJl 



w« 
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-'. »«.-*.» SiliaJI gl^j)] djjUeJI J*>Lutll Jul**^ dui|ja > c£JL£l| Jjanl| 

cM*uud| ha ciiULuJI Jliiij| iuu£» ■ c&JUl| guuiil 

cuULuJli L*U3 wLJj lJM> 52ja>JI £>£Jj .j>- j y$i&& 0* Jy^^lj jli-sSl <> j f :,., 

4j— <L«Sll «UuJI CjLS^j CjjIS" jJ US' »JJhI| aj^JU Lli 0^ J-aill <> «-_y»JI lift 

.aSJlSJI jjlC oULuJl Jj*o_j3 oUUjJ 
: ^jj'Sl j^le BjJaJI iLJ OjSuUi J-oiJl cy> •j^' '^* * -, l> ,J (^° t^*-" 5 &' ^ 

.44_y> J£ ob^&j <«^>j t-i^ ^j^j Packet lo^> ^.ILonj ij^o *9 

£)J-£jJ (JjIjJI 65-^J • 4— *J> JS olijSj (^« 6_J^-° lP ^sH'JJ olj£i><j <_Laa W 

.J^ill o-^j dWK 










"51 iil<uL-iJ| o-2j .f-**JI S-^S" oliL, J&S ^ j*Ij3j obUJI $J J^o Sjb 
v^ULJI q^ aJj\a oLi»S ounjij Uj_j 4 — LoiXl j3jjjl»£J| Sj^l &l _jJ ,_UaJ1 ,>« ^<»'" 
«yl_i^ J— y* jJj*^ til £,L» (8) |»_5j J5-SJI ^ jj»LW USj .C4S3JI ^ ^ JjlfJL 
J=L-H 6-» Jh& U.) jfeuli jji^l jS-j^u^JI o>>l J** ^ VLU.UJ oUUJI «> iJ5U» 

: <£xjsJi J4.|j 0UU1 4po >Utfi J (is^aJi ^ji^u, 

oL-jy I o'Lj4&1 8yL-JI oljUill 
.by 




W^ 
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ft.mil mill ^iljlsuil : Jill ^uuUJI ^il£iw ■ -5)1^ Ja^Luq pj nrl 

fr£} 3 Sharing SSTjLA* <ul "U^> 3 o-^h *i cjULuJI J5: ^J VJ L,^| lis, ji, 
USLft j^> £-2>jj if^l *LLul *tjj <^«jaui JUft j>3**Jl ^ .45+2,1} jl£i>| BjLiel oSL«j 

: cjyi yaii ^ JjLSJI ,jh oiljLJl <>> 

J_jtm3 ^ t- u^ - S! f-^ 1 IfcW^ SjJ *-'j H-J^S - cjUUjJI (> iliLa oLJ JUjJ *9 
^ji_c 4_^>oll ijdLJLjjJI j»j>*- Cos ^j lM* 1 '' 13 »i»jJt> oSUl 6* J-^j <5JA)I 
^ JJjj Si^SJl jj_c o"!lLs3l tsl ►1^1 JjVi...H (y, J*»J tsjjj Uo Kvf.1l 

jjj_» unLJldl 0-« UjLs) cjIjlj>j J_SJ oLJU* (j_« j*J£JI s-I^ s>-! SjUI jjib ^81 

,<L5uu&JL jjjil pU>>>l (JULsuJ 

«x>*a3 ijiftfi — J-a3l JS-2* - Ojbl Jj>I <> Ul^». jLb] *y>] LjJLj^O! *i5l$JI viiUluJI 

j_U oULuJI oJ— * ojLmjLiI — I jj i.i i . V - diliuj ilj^-JI ^ Jjujo Lm iSj^-\ Ijj> L^IaJ 3jU! 

.«Lk>l (J I lijjJJ*. 
i oLjLull JJu ^U OjJJiJI M->jJ ^.utJI ^Jl Wu uk *£«-> »CI^ U ^1 J>-( (> 

Bjjjutf Chunks (_&u) c^jULJI »^.^ " £)ij v 1 -^ *2uuill jjlb jUjummj !Uj«jjj oSjJI ^Ju 

l£jUd\ ,^-5 <li> ^U 45uuiJlj »Ji>uL-w JS" J-a>o 35j_jJsJ| olfjj .5J>*-«j l^»jlj| 6^ 

Ol p*jJL»j .Frames iiiljl_t>| jl Packets »j_>- 1^ jle jik> tijuJl ojaj .5<uuiiJ Jj-s^lJ 

"ill j_>^U JjJui^ Lo.^Ao J5 i—jJLmJI jJ (jLju ?H l.u-i "jlbl" -JJa*ewj "ioj^-" p l L j j j (^j J^ 

|j_a {J ^s pjjjJl ^jic .1.0..,.ii't Kuft,l| pjji (^p *Uu dJJj Lo.fr. 'u . t oli^Us».^l ttAw illift o| 

,4£>jJLj ji-^ jl+*- <> Sjj>.|j ojj>^ 



tr iM o-« jiJ>1 ^ OjSrf u>' C4*rf fjk« V8jV» "Device jl**JI" 
J^ WJ SjU$l Oi^ j3jW*^ Jlf*, jV^j*^ o^jj^l ,^^^ 




wr 
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-■■ l*..AII ^UaJI gj^yj djjl«eol| j£U&ll S.I.^AI imlja ■ dJLil| JfaiJ| 



.Device Drivers oj^>Vl o5U5w I^jL 







LS _SJI J-2JJI cjLjUe i*j*j jIjjj oj>J| ^« ift^*>« Jl oUl^JI »->h3j JMi- <> 
JL2i_«/lj J_«iJ chojJJI £_« ,i_>jll 4J oj_SLj < 5J lJJIj jj3^ Ji" old f» 6*3 cSJ'jS hj 
j»_3 I j„ . «,.u . >o aJu cjULuJI »j_>. ^| j_j>J ciiULull JjSiuJl jjj^ju£JI jucj Ijla .oULjJI 

li»j jlbl J£J ^sii SosLil lo_jk« AiLpL cJjJI ^oii ^ j,jlj .Cls »>>JI <>« i*_j**J 

: Ji% (.LJUI &£J| <> J*** J*AJI 
.Bj^, «JB J&& ^ -i*»^ _^il|- ILUSl cjUy I JL,jl $ 

4-* 1 ! i-f^l «-5-^-JJ J-" L«Ju* iDJj pt>wsJI vyjjjJb oUl&JI *4*>3 ojUI # 



wr 
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o^iuliiiUI ^il)la«ll : J\ll ^uuLJl ~t\£+jii ^Spq hjlrmq | 

iL>iaUc£JLuJ|ii^uLl| 

: Jj U L^l« j^JJ oUljuJI (> jjjlp piyi (^ p>JI J-w-ij £)i £>Sl«j 

i_oai» j-iljl J-l* .H**^ 1 ^j- 3 "** ^1 -r*lj^l-3 (»S*aJI oilil« <> li*« fcJ-J 5 ' ^ 

jui j^jii >w ^sn *u»*^i e**^ Jl -^' & oL51 * JI r> i** r^ 1 Jl ^ 1 * 

. JSjJI iJi*c SjUI 6jjj-0 Jl jiAi 

Oo jail dxiuLujyi cliljpfxoll 

. Jm,jJII jJjfl-fll JyJ*3j ci^ri ^ J*w L5JJI j-A-ail O'-p* ^ 

. J^JXJll -p^uu^JI J-J*3j <J<y«3 Jb J**j jilt <J-A*JI O'y* ** 
.Ujrf cjUI^jJI Jjjj 4jij<> Ki.f.ll oUjSL. jfj>3 JSi\ oL*Lu)l # 

.LfLSL cjULuJI l«j% f*** 3 "^ L ^ 1 *"** 

*J| j^J JSL-iJ! ft* ^4j jOJI WL l*j»JI olijS. Ul ^ (V) fi, J^JI 

: JrfiJIj O^lj y-IjJI ^J f 1 - 3 ' ^ J! ^J*" «A» (SH-S3 f3 



W£ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



U«..*ll SaUiJI g |^|J| ajjUfioll JAI*AU aJilaft] «iu|ja > cMJJ| Jfcui]| 







Packet Header <iopJ| ,ju|j 

.4JUlji« JSJJI iA»* J*>J cujSjjJI 4jjiiw V 

Packet Data <ia\=A\ jLu 

.** W i J! 






W» 
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\ o^iuUiUI ^iljlaujl : JUI ^juulaJI ^AX+iit -MSpq Jajbajq , 

Packet Trailer iL>iaJ| Jja 

Jj.-j.Aj L. BjUs JjjJI <jL Jj*il d>5Uj p>**Jl ^ a^Jj .J^S^j^Jb uiy«3 ^1 JUs^l 
Cyclical ^Jk^oJJ jL^Li-l) CRC_j .J^ o>&I IJJ>j Lk>JI cJL^oS^ o>^ ^ 
(^j_£ll 6| 6yu jjuJI ll» ^j -(lijjjJI uAjiJI jbuLi-l ,yj«j ^gjjlj Redundancy Check 

^j 4_«JJ>JI ^j-J* (JjJ*o 4*-aLj IjL> 4jUc jMi. <> 4j>LuI pj Jj "ill y> L CRC 
^^Ju *' ■H?! P— h ^i - 1 - ^ ioj^JI J-su UjjlBj .jj^oll jl jLjpjII jjjjjuSJL ijy*y cuJIj'i 

lljj up <ii**JI u"*^ OdlljUJI ^ £J& JjU" Jj^j IJJ> .(Jj^-i 5j- k-^LjjJI ; iji**JI 
4_>uIJ ^jI — isO* i»JlC lib- ^ Lol .k_*kc ^1 Lfrju a j (J iojjJL iliall CjULuJI yl Jl jjA; 

J_-.jj CRC Ojjj^I a' -^N 3JL>JI oi» ^j .JaIII IaL&p *L5I ^ Uj.-jAj <v3 j5 cuULJI 

.(iji-l ay ejULjJl Jij Ajutj ^^53 jjuail j3jjjo<H 5jLil 



Itf ^«,J ^M> JLwW^i CM j3j^Jw£)l S J4^l yi« ^£J <U««sdl 3-wLlII 

£^ij u,«>jj cm o'-i«)'l j«*JV J-** 22 * 1 fr* °l-»iW JjL-j^ u£**)I 




^jJlc J-wti »jj>JI i»b>o-i JjJl>. o! <Jj*J JJu^iJl lift ^j .(^>oJl iili^e ajjJI CjjSj o^ 
Bjjj5" o.LjLu <>o LfjLAJlj iSo-AJI JjjL-iOll »Usu tj&j c>l <>5uj ^l »jjk1I .us Jy^>J 

.|»j>oJI 

.iSuuSJI JJLC oju ^1 

l5 _jJI CjLjUJI C>-0 SjjjS' iUei' ieLia ^ Sj^JLkxJLI 1*^11 (jl yiijli; Jllil ll» ^ 

• icLJaJI »jL>J cjIjJJjjiaSJI Jj*! (1)4 LfJL-iji pjj 



Wl 
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^Kj.ftli iilisxci] el^QJ <MjLoeol| j£>LAU rtil.ir.Ai <Hp > <£JUI| JfciiJ| 




: (A) (Jj JiA 



- uiofJl (j'jj-^ (^ Jj^j <u>> JSj .f>j*J' 6* 5*>w>jJ -I^jLcUs i_>jJLkLI— 
:*£>jJI IujLuj oLuJJ 3il~e>"^lj — J*»l_pl jjjj«£)I- ji-all u'j^j "^l 31^1 




Source address 
02608C036592 




Control- 
Information 



\ Destination address 
02608O428187 



I j lebj n ujjlJaU obLuJI >J> ftl&jj 



yi^jju^JI o-« J_& 6-Hp-y NIC 1£juJJI ^jL^ jaL-Aj (\ •) pSj J£Al! ^ (f 
ju ( _ s — 3JI cjljLb'jII LslSJ J. ffi J l o';}- 1 * oIjj-j^j L-»j>j i*LUl 4jL>j J^jll 



wv 
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a*wLuiUt JUl]U«JI : Jill _uuUI ^ittjjii ^jSjjq t-^u^ 



i>*s. 






# 


^' o ii7 


gj Nrtd 026OBCO36592 1 




^"•>^5v0 [S?l 02608C741985 1 




^^^ I kJS!J() 






^^^S2fiK^ 




j&l \ 






[|0260Be428197| 


Source address , , '* i,s 81 






026080036592 
^1 / 


^Sitf 


^<|Q J 


Control— 1 


n^h / 






information 
Destlnat 


^0 ■ 

in addwcG 






026080486197 










: NIC o,l£ll JioH JjI£J| ^ y; pj^Ji \ li» Ji^iU ^j 




Source address 
026080036592 



OesUnat on address 
028OBC42B197 



f j_>JI JJiL-y NIC *5J_iJi OjLS 
iUUWI .jl>J l^l 



6l t-j-^j 4_j>JUil 4^Le ol Jj2j jJwaJI li» ^j .J.jJiXiillj Jj>jll NIC 4fu,..?Jl 
»Ijl>u~.| «jy ^ 4JI (jiUj liftj .NIC ISju&II cjjlSJ i-uuLr^l oaSLoaJI <>«J> <> 

jLbl (-ijtjAjj NIC i£juiJI Ojl^ j>_j2j Ji> j3j.ulo£]| (jjd ia-Lilf jjLoil <> tjf 



WA 
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cjL&jjaiU daila«l| g|^iyj 4jjU£«I| j£>LufcU ^fl/r*" 1 S^Jja : «£JLil| Jtanl| 

J— o <ll t _ s — 9 outs' — Jj^l L^jjjuJ ojUI^JI J^j*uJ p)*^' CrtjSij Aj}.o- , >o SjLcL 
(2k«j .^-jj)u.>^l)I o-^ljj cJ.IH li_a JaL wJJj Jju »j2j u —,-««" i—iLa <j£ *jL* 

: Ijulkdl uiill jL-jl juj JU«> 




iOiiii 1,0 | J-»—tl« 



jl (»j->JI 0J_ftj . <J j)^„ ., „U L^_3jbl <>-5l«J ^jillj U^> ji+o*i\ AJJ*JI (> JJjJ If fj ■*" 

.lS+Zi\ jxe. AioljSlI oilLaS^I »[y>l oiuJI 6* J*^ oULJI cJJjj ,yJl «_£u)l 

.Oila-JjCJl <> JJ* W 

. r >>j| J& ..Lai 6j*3 £,! <&* jsi\ »it*.Si olso^ oL-jk, <9 
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: 4JLJI JftlSJI pLJ'jII ^ L^4*>o ^ :L.>JI ol3j£.d 

efiJc oo^koil iiaUJj eilJ^fioJI ^o oaJ^I e=JL£xii£J| : e£Jlxl| C -"' | 

EtherNete£sjuLaJ| jLcoJ| 

^ .EtherNet i£^-aJJ iSjUUl *1_SJ| L^ ^jjj^ j^Ji & *y^\ n* i 
Lcjj-i jJlS^II -Lj—jJI ^-a Ethernet SS^SJi ow>^,i qj,\_„J| _,_♦ ^lc 4JJ JjSi LIjJI 
Sje_j£II »!_>-. 4\&>Jdl oISluJI J* iojioJil ^ cjjI^j I»ju£ll jj^u^SJI Sj^S Jj^jll 
jj_L, jjj)- ^1)3 jLuw 0-* SjL_»* EthernetJI 0! JjaJ jj-«J! |j* ^ .Sj^Jl jl 
4_olil oLiji.!) 4- i t. wa .ll ojISj-SJI J_j5 o-» jLklJl *^alj Jj_j3 j_>.j -LIum 3 f r j 
Ljjlil 0U3SII c=jLj>Ji, j»laiOLwL 4-LujII J5L4II ,ji jSjJLj jjJi>JI <>j .■-■ '^vtJJ 
ou-aII ejLS^-iJI o-« •J-jJ-JI J!l> (> iUwailj - EtherNet (J -UJI jLyJl _JLc i<ul£JI 
iLI pjSi— (.3-^1 ,^-Lc . jilfjll ^ jj^-j UjJ (j-J ojiu J* »Ji>lj ^uui ^ -*4la*Jl 
^^LaJI jl—!*<JJ 4jjJ>^>JIj ILu-L^I cjU_jSJJ 4j>Lc S^ J-aill (> ^j^JI lia Jit*- (> 
.^UJI jLwil Ija wiSUajj cjLuI£.Ij jj.Ua! '&lSil> EtherNet 

.EtherNet ,^-UII jUxJLl 4jy»jj>JI_5 i^LiSlI tilij&l jujl>uj lJjjjO *& 

ikuwljj j^-cu-aJLl EtherNet tr -L«JI jLuwU J^JI *UJI oLuLSUlj jaUju. <Jl*j $ 
Institute of ^JLLx-cmJU jLaii-l) IEEEE cjL-ujjSSJ)^ *Lj*SJI ,^-jul** j^w 

.(Electronic and Electricity Engineers 

EtherNet l5 — 1^*11 jt-uuJU ^li^JI «-UJL ^LiJI o5bl£JI j»Usj jjjlsoj wij^i & 

.IEEE Jl^jJI 4Ja-iljj aA-all 

s 

jIj-JI ^jJJ LuuLw o>SL-, ^JJI EtherNet ^LjaII jU«JJ ^K^.11 *UJI jua>j <«9 

.4j 4£juiJl i«l3l 
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ilfuiSJI diUa«J| S |<?JL|J djjUeJI J^LAlJ S.l.nni ouilja i <£JUJ| JbJ| 



.42^J « Jl_p- J^uJI t>« f-j2JI I Jd 4~>ljjJ 4>jj2ll 5j5iJI 




EtherNet tfisjiiLnl| jLlcJI Jto| 

jLrxi,V|) WAN 4 *.,.>.:>.» i£.xJb j— j^Jsuj Hawaii owL> ouli oLiuuJI ji-ljl ^ 
jjO« WAN Sju-uII oK.>*..II) ALOHA f-S1\ \j "hclj (Wide Area Network UkuaJJ 
( _U . *_-. ijlj jj_^I 4_afllj*>. o>Lw jjjc SjluII LAN oi^dl oLSuuiJI L>jJji£uJ jjjJsj 
jJj .(JjSJl J-aiil ^>jJI (>£*J WAN ouu.ll I oISjJJI Jjj> cjUjUII ,> ju)JJ pj**Jl 
^_lJl >Jftjju£JI ojj ,■>! (^u J«a> (jl cjIj JIjJIjj Sjjj5 <L>Lm J. t ... *u <l*jL»JI oja oul£ 
t _jHl iSjuiU oysjjjJI j*Uail (i-i*-! J*Jj .^^LcJIj JjbJl ,> JyJjJI jj* Sy5ui« outS 
.CSMA/CD Jj-a^l aSj^JsJ iSLuiJl oia Jo>o«.l ^ Jluu vi^lS" owl>Jl oia L^XoLSi 

EtherNet ^LaII jLuwJJ jjlvJI J^j^JI ^jie L*-,j^ c^Ls ljSA\ HjlSJI ola 
ojIjCL-i^L, David Boggsj Robert Metcalfe & JS" »15 nvr pic ^j .UL> *j£0-<1I 
Palo Alto -LLaoJJ jLsoil) PARC t5 l»^JI jf^ll um ^jJI oljli^lj oiLlfll Lk>uu 
juCuw pal* Jj^ P-.j2ill aj ^Vo »le ^ i»j .Xerox 35^0. o^L>JI (Research Center 
^5— l#JI jWwJJ upJL^I jIjl-p^I ol Jj2i JJ^JI li» ^j .EtherNet ^UJI jLyJI ^.U 
jJi^jjw^ \ < • o-» jj— ^1 J^y ^Jjj 2.94 Mbps Jjjwj JJuU j»Uju5 olj^uoj |0* EtherNet 

.(J*» '.TY JI->>) y*£g \ *)£ JjI5 J!)L> j> bw 

J^ 0' ^-jJJ rL>JJl ^lj) Xerox iS^ ojuJ^ (wuoil EtherNet ^LSJI _,L«Jll 
Digital Equipment Corporation iSj— Sj Intel Corporation i£j-ij Xerox i^j-i ^ 
.10 Mbps J±ju* J_aj tiiLjia* p .itjj ^ SjjaII ojJ EtherNet ^LjS jLuJ rihh> 

[C-jJI (jj-tJl oa5l—A> JJL-sO' j—jJl oULaljil (3_« JL^>lj J_*j JjL-ail IJJ» (^1 JAJ puifa 
j-,9 iSjL-SJLlj JjLSlIIj JL*oj}U ojLjLjjJI ILoJaJlj jJi^jjtsSJl Oj^ ■>! (j_o J_5 l.^oJ-V."....." 

.OjIjl^jLjI 

EtherNet c£uuLal| jUcJLi <U3(iJ| cjLoto|9^l| 

lS _J J-uaflllU L ^ - utj Lu (Uj ^J d Lut u J l 0I4JU LoL>JI ^ujLSJI j^jIjJI d)i a*_>JIj 

oiuuj oljj (jl* CjjSj c>\ JjjUJI <ijj>c dJ o-JL ^LSl^ OwJkSl (> <Gj "ill uyLlSJl lia 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



A^iuLwlIt •Jljlauall : JUI -uuLJI ^iI£lui <^£)jq Ja^laMq 



i_JjJI 4-ohill oloU ^VA j»Lc ^ .^.ojiJI ^ple .4_i>jll oJ_* ^ ioU^I^I eia» <> 
(International Organization for Specifications ^Jk^JJ jUu.v|) ISO L-1L2JI jjjUJJ 
1 ^ a-; £>_* SjpLjuLII 5j^_»Ml J-j^sjSj 5_oL>JI ia_-iL»2Jl cuLLoljil <>o <Lej*^« jlJ 1 - ^ 

OSI jj-*^ _P-I r^j-**" U-5W '-$-*'! jl-As "**— '^1 j*tsI*1I 0-» *— ^ja^jJI 0.1*3 -o^*^' 

,^_. ^leUill JL-oj^II ^g — w j jJlj Open Systems Interconnection ^lL^JJ jUui*!) 

JL^U LK-jll ^Ui^l y-JU jjj-. EtherNet ^LJiJI jUilj lift .(o-jsai iJajSl 

L^LiJl c^ULJI cuiL-»j oLLt ^UijJ oL^b 3j>jaai 5Jiu^l <^u jjlil ^UoJl 

v ...Kail jiiLLol^jil oi_ft £)l J— aiJI lia jj jju Uufl liy*" L»5j . j^jJI *_iJl~Jl a-jj^JJIj 

* • .. . 

.ISO ^u-LaJI ^jjUII L^J* (jlk. IjjUI c^UjSJU J|j 

j|ju-cl «Li« t_ijL-$JI 6^-^ c5i" A' Y fjj-iil jAw IEEE jl$jJI »IS oUluLAII ^ 

J t-" [t-SJI 4_jjtJll oLjjSiil ,3_9l_jji_5 pj o. ru; <U«L>JI <Um>LuUI jjuUII £>o JLc j o ^ a jjjlajj 

.oULJI J-*} cjLSjL *_. JoLvCu ^1 dlliS) OSI lu 3 1. gill i^j^iil UuSl Ji^b 
IEEEJLi-aljil 6-* 5jUc EtherNet_JL o^LiJl t5 — »U)I jL*il u! 4>aJ jj^JI lift ^ 

.802.3 

EtherNet cfisjiiLni| jLcJ| eiiLuLSofo |AU=ui 

oif^All £lj_if v TJ Llfc J i jjL»Jl J-S^JI o^l j-hi EtherNet LS — UJI jU*ll 

: EtherNet ^LSJI jL*il ^ pSUJI ^UJI J£«JI 

J5L^JI ,jl* Jkjju itu-JJ 4*feu> iSoi 
U— .bill jL*UI .jJbs fiUJI tijUJI 

ii_s cxiyi u-ai ^j EtherNet 




>AY 
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-'. lA.AII hA1jA I| g|^J[J] <LjLoeoJ| J^bLukU :; . , . I . 1|W " ! iuj|ja > e£Jlil| JtinJ| 



IJ-» ^j .S-jSjls oLl$_5 Lj _ic Q^l»XiLi JjI£JI ^jIj jl -toMl JSLiJl |jj> ^ 
(^g-kiJl ^jjLiJl Jiu^JI j»j>o-u Baseband ^j^W jjU*!! Jiu^JI li* o! <Jjaj JJ-sJl 
A2j_jt ^yle pjls jAj 10 Mbps y* SjLc 4JM> <> kuULull JU Jjjm OjSL. U SjUj Bus 
■ Ki.ftlb ^L/Jl JjI£JI ^blioj jjjil pJiliJ CSMA/CD Jj^JI 

LS _l J u L« 3o>jUJI J^I-yJL jjj^ JiLib jibe EtherNeU I cjliliJL JjiJI Jtwj 
jL^JI Lf-ai i.j_>o ol 0-£<u ^1 Bop-^il ilbJI o% J>kj&\ J 1 *^ i^ 1 ^ ^j^ 1 

EtherNet c£sjiiLaJ| jLcol| \)uw\ 

: EtherNet t5 -UJI jLywJJ <i~,L>H\ jtUbJ} ostid. UJ »jij (Y) f»3j JjJl^JI 

EtherNet y-uil jU-il 4*o«Vl j* 1 ^ o<^> 



Jba^ll 


j*h«l( 


l ^*J' 


tiJol^l ^UuJI Jf^JI 


l >*Jl t5 **iil 


ILjJI ijSLJI J^L^JI 


Baseband 


cSjUjJI JiLtfll £^ 


CSMA/CD 


Jj*ejJl JJUjis 


IEEE 802.3 


IujLuJI Siwoljil 


.100 Mbps 5 I 10 Mbps 


Jjlxll JjDu jl ic^-i 


.UTP jl jJjJI jl .M.,,,.,11 


J^lSJIgji 



EtherNetJ| ciK;iftJ| ^ o jUI ciLiLuJ| <=!i| jlbj '«,■■" >'• 

jo-ujj pjJl <> 4pj**^ Jj Ujjlc Sjlil i^LiLJl (vj^uaj EtherNet iS^&JI »j2j 
^— iJli : (Jj-a-^l cjI£j_JJU ^jJkL-UI pj^JL. o^UkJI & „.;.Tll o_e Ulii* O^i 
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iuubuUI ^iljU^Jl : J1JI uljuLJI -.If; ,f. -fyi U-Uj.:^ ^ 



-JLL-sil <> J^ u' -^Jj) .Frames oljUb^H ,> <*j**J c^ULuJI ^ *yu EtherNet 

.(jS^I pj^i-ll y> "jlLl" ^lk^il ol j^n EtherNet aS+*1\ j3 l=i, ,> q^.IK^.11 

jUs^Ij .Sjj*.|j Sj^-jS' L^U: |»X! ^2JI vuU^Ull <y> ^»>> 6* Sj 1 ^ Frame jlL^I 
jLL'jtl 0-SJ3 cjjLj ^ \Aj "U (jri-J Ujlji. <u>o> cj£j <ji (^u EtherNet Ki.f.ll ^ 
EtherNet iSj-AIL jU?I Ji> Sj_j*jII e^LJI ^ <>j *&ssW U J5^l ^ (»j3ol-u a~Ju 

.^^-iLial ^ Jn . u Jl J '-Mfrl l ,jJu AtJJJJ aft>uJI oLej/Ltw t-9j-*J 

•jl^ol-u <uii jlj>J EtherNet ILJI oL^-AJLj jUp>U UjJjlJ jJ Jlill J_u«, ^^Lts 
jjy iSLu-iJI j^_c J_llll ^ pJu*i-JI (TCP/IP) eJjSrtl J^SjSj^/pS^sJI JjSjSjj J&J 

.(f) jJj Jjjufrll ^ Bjj^ill ^UsJU <> Uiibi 



ui r>4, jjip oliLjJI JJUJ ^LjSUI jLydl ^j TCP/IP J jS^jjJI 



<3s?^ 




EtherNet II ^L » tf 1 *Uj£« 



Jfe*!! 


jaaJ1,o*»l 


.jlL^I LjIjj JUji 


Preamble 


.(JjAjLuJI jjj^iwSJI) <_90frll 


Destination and Source 
Type 


J ,i t i, ■■> ^-fl *l — Li- ill t^a^i ifcfro J_jl» JiL> (>6 SjLp 

ft 

.jj^Jii til 


Cyclical Redundancy Check 
(CRC) 



EtherNet 4<u,a,lb jlt^U ^y**^ Jli« U pjJL (U) ^ JiLsJI 



lAi 
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iK.imll 4Aiia«l| el^UJ iijUcJI J&L&1J diUbAJ diu|ja • e£J UJ| J*mJ| 



Preamble 
Source 



CRC 



Destination 

Type 1 




EtherNet II SioaJb jifeju S J.>*) 



jj_e {J -±e Sjuiw L>1| US' cjMjIUI 3JaJJ ,> JyJ*JI p-=" EtherNetJl olfLuiJI 
L>j—i ^isLjj tij-«< J_»aiJI IJ— » <> IjlcJl *I_j>jI ^j IJ* . 4JuajJl 4jjUjJI JSLJI <> 
.IEEE jl^jJI Lf*-ij ^1 4j-(L>4ll cjlimsljil jJjs BjuuaJII JjIjjJI oia 

10 MbpsJoil|cuUacJi<K>iaoJ|^LoJ|j ! ulcJ| 

■t.tiw ^^-jJI OojSl 4_uUjJI JSL-lJI jjic Sjiaj (^iiw J-aiH'(> «JJ»J| lift ^ 

: 10 Mbps Jiill cAjjw »ocjiJ IEEE jl$jUI Lf<uoj ^1 3-u,L2JI j*>Lil ^ 

.lOBaseT^^LjAlljUJl^ 

.10Base2 ^LjSJI jLaII $ 

.10Base5 ^LJLJI jLUl $ 

.lOBaseFL^UJljLuJl'iflfr 

10BaseTc£sjuLaJ| jLlcJI 



JjA.1V JLaUJl 802.3 jJ, i^Lill 3i-»ljil ^ IEEE j**1I ^13 \ ^ . ^ Ji 
4-Loljil oJj> i^oi cjulfj .5Jjjt*Jl h?jiji\ o^L<l£JJ Ioj.V."uJI EtherNetJl cjISjJJI 
tijjjSJl jLLJI y^j-^j !0 Mbps &£ SjLc J&JI Jjjm) lOBaseT ^UJI jLuUI jj^J* 
jLuUl IIj&j (Jjjl^JI ^jJj-ll JjLUI ^>_c SjLc *j30-J| JjISJIj Baseband <>e SjLc 
Sj^^-i J^o-jjJ UTP JjLSJI ^ LI JS-iu |»j.>:l..u.i ^jJI EtherNetJl KolL o^L* 



lA* 
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cuuiUiill ^il|Uoll : Jill qUiiUll ^itt^jii migfi<i u : u -""j 



JjLSJI <-i &y (j-le J-*«j lOBaseT ( _ s — ^L^SJI jLud.1 <jjS <> f^J^3 Ij* .L** jj ^ o fT JI 
o^UU 6-» c5l jd-i& 3^>L»JI OJJ* STP JjISJI pb^cU Lui oSUil <> *j] "ill UTP 

.lOBaseT ^LSJI jUIL. l^L»JI 

L_«Ji*IJ c>5t]j ^j^JJI r^y^l J^-> <> l. f . 'i'u . f ; Aju pjJLlI lift <j* otSLufJI i_jiiel 
1, ,.il l. JL>JI j_a US' c^Li^l JUij'jl j^kiJl .LtuJl .jl»cL«j oISjlUI ojj» ol J^ 
UJ p-Sji (\o) f-ij J-SLaJlj Ijj> .EtherNetJI cjISjuSJJ cS-^l *lj,g.ill oLL^Ijj ^U 
4_}*oJj| (>4 LAN <L_JL><4 3*u..fl j-jAo"! i>j,a-.*i->ao _j_ftj *Uj j 0-« 'A-^' ,JLc J^juiu Hub 

: EtherNet 




(Hub) 4-jjiu jL;-^ » 1x ^3— 1 1 i>i«y 



3 „jl>o 4^j.ft JhjJ< 3 . 1 ij-iljll JJ-«i« 

EtherNet iw^ill 64 LAN 



cS — »UJ| jU*il ^^JLp L*5lSJI frfj .f.1b (»jt»JL-Jl HubUI 4I jujjO y-l— Sll ^ 

«Jjju fjLj>-lji« o>^. v^ 1 ls-9? (y'j^ 1 JJjCU ^i 23 j 1 ^" O 1 ^ ■>! L*^ J**a lOBaseT 

tjl ^jt Ju>l JJ* fj^ljjU 6jSL< jJ^^ftS JSj lift .Ja5L*Jb dbUMl jJusw (> L* u-uyi 

4_>J £,J-S* .yjj.'oS c_Sl 0^ cLUJlS" .HubJL JUG^I (> 6S-.Z; |J <>j *SLuill cu^LlS ,> 
.cjUUJI j£J 6jS^ ji3\ gj)Jlj oLiLuJI JUl-.'il ^JuW-m ^jj : ibL-SlI ,> u^-jj 

\ . . &_e SjU JjISJL ^bJU JSJ lOBaseT ^LuiJl jUdl <u ^o-u J> ^1 

Sj^-i o# jaJI «_L>15U <u ^wi J> JST oL JjaJI La jjj, JjLSJI J-jkl ^-aiSl J^>JI 

.jj^ll ^ j j : j^ ^ Y i p jW oi d^t lOBaseT (J--U2JI jUJI 

lOBaseT t5 — UJI jL-wil ^Ip aw*II J»JI 0! UuX LU ^-^ (H) ^j J^aJI 

: jyjjjJI JiLull JS^JI 6* W* J-o»J ^1 «ul>JI Jy. 



^An 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



- Ma. .A II aiUaJI e |^(JJ dJjL«eol| JfjLukJJ «.■'.■»- »' «uu| ja • e£JUI| Jtool| 




Expandable 
patch panel 



Jack coupler 



aJja-JI ,i-« J-**J PatchJi 4»ji 



JJu 6-S^H tM J-**3 UTP JA53I JlLi o-» oUUl J2J oLJl&lj ^Lfeu 

<>js cjIjj-^Aj ji c^5Ljjl«j tfi *lj_»J uL-^»j 5Jj-a— Jl (ji OI3 .10 Mbps Jjumj oULJI 

tgi 0! <Jj-2J JJu«JI lis ^j .^%i^yi\ 4j>yL« Patch Cord Jj-ojSJI 43U=u ^o^ 3 ck^ 

_j_ft li_ftj 4Su_JJL BJj_>-^ll (Jj_^"ill Dj.^_ •>*JI j—ic j-JJj d)-' O^La-ojjJI 4_9-^Jj jJ-WJ 

.LiJJiiJI LkiJI EtherNeLJI ol£x£Jl ^ uftls^l 

0-« J-SJ i=j5L-oj j_9jj o' 6-^ Hubs-JI ii»j^>i 0! <-!>-& jJ-aJI IJ-» ^j .10Mbps 
jj.mil IJ-a JJU ^j .EtherNeLJI ol.V,.f..ll ^ lu&uil ftJJIj 4iuo.. J I oiblill 

cl>1£j SJL .a»i_-Jll .iUo-JI JjL£JI J-j_pJ L-sul ^LSLaj 3Jj^— J I <>« by^-t t5 -J-«j»JI 

jl_^>J[ J-jjL c>— c dUjj lOBaseT t5 — iIjaII jl— udl £-« J-il^y JjL^ EtherNeLJI 
Lijjj-S' (> viijli" (jL AUI «-LjuIIj lOBaseT ^LjSJl jU*Jll ^yl* «515 jjjLs JjSi.io/J^ 
j^j—.LSJI jLutlb 3—oL>JI oLL^I^aJJ I ,n>l> LjJ >jl2j (i) «_Sj Jjj_>Jlj li_A .LsLiJl 

.lOBaseT 

lOBaseT (SuAjttl jL**ll liliufllj*] oaala 



•jUiAlio 


^-aii 


jl T tJLiA.nill ,_y«3li UTP JjLS" (>6 SjLus 


J^tsJi 



^AV 
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iuuiLwUI ^iljlsiaJI : Jill -uuLJI ^il£fu >u£>iq u .; *•*-"■) 



^Uaa,!lo 


.o-uSIl 


.0 ji i 




^Js,' j 4 j£y, 3 RJ-45 jlj hll o » 


C^LajJU 


(_>«—>« dJUiA (jLj djJLlI- Lift Jj-Jj Ju^-lj 

U J.o:l..a;; ^.,.,,7.11 itjI^ju-aJi ^jj_5 

Built-in L^li-lj 4-ijLu cj!>t.i.li."..>i.o/o!>Lnju> 


JjSx-dl/j-jjII 


ji. \ » • <>* J|jj>*i!I (> JU> ij^v •Jyjj "^ 
.( f j3 TYA Jly>.) 


Jjui-Jll/J*-! jllj HuhJI 6ju 3iLJl 


i_9l_Jl JjLS' jl (Jjj-js^o JjLS' <>_C SjLft 

Oj-j JbJI jj^il Ja^J jl l^> j^I LAN 


HubsJJ (jjiiJi jjjjJI 




4<U ,ft J_i jJj.IJO^I Sj^JV^ ^jiSJl J.i*ll 

4-d^.oJ 1 oKiAll (jju J*«3 ^jJI jJjjul«5l]| 



10Base2 c£uuL£J| jhcol| 

jLvJl Ijj>j .10Base2 ^Ull jLwII ^ j*h3 ^Jdl luUl JfL+ll yiwj JUa 
viLJij IEEE jl^jiII UjjsI ^1 802.3 ^ 3a*I^I ^ *Lu ^l I1<j dJLjWi ^ ^LiSJI 
J'iLi"- (> 10 Mbps ijjLu oULuJJ JaJ Jjjw »apjj ^ Jjuu ^LjSJI jU*il Ija Oj£J 
3-jii.tf.>Jl JJuJl 3iLmi) ji« Y* • 3iLJ,j Baseband (jjjjSJl jLLUI <•*=>_>* »Jl>uLuj JjI5 

.(j»jS W J!_p" (Jl j$j» U» u* SjUe 

jl JjSjil l5jj^*1I <_L>LSUI .jlVX-u 10Base2 ^LjaJI jL«il ^ 3*5U)I ^l£^Jl 

W J'j-^-) ji« \Ao 6* j<3j ^ cj^jLSJI £L>tiU Jl^Ll ujSu L^flj Thinnet^ .jyv. L* 



>AA 
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ei 



■'. l*..AII iiilaJI g|^l)J «UjL»e«I| JSUAU (ULtanJ Aiu|ja ■■ =jJLU| Jbd| 



J — 0I3JI («— ojj Y« JI>j-) jio •,« 0* a>I^I JjLSJI JjL J2j ^ oSjJI y-ij ^j (j»ja 

je-jJI j-jjj.nfJJl 0j4->l JJ^C £)l Lajl Jyj Jjuj U iiLa^lj .iSlxilU JjjJI oliw** (^}j 
.jj^jjua^ f» 0* Jujj "4 (jio \\0 <d^t>) JjLSJI «Jaio <J}L> Cyt L)w I. ^ug j3 (jfuj 

.BNC jljkll Cy> JjJI^t-l oiLy* # 

.T Jj> J<Li ^ BNC 0%*^ $ 

.BNC jljtll ,> ^jWI ♦Lfj'jll oljjl $ 

Lr J=J»J! ^jSLxjJI J-5L>f)l »J>a— «j Lj SjU 4aj3j o^LjIS jiJi^Ui ^1 ol5uu&ll 

i>>3 - i n . V j IEEE JL^jtll Lftjjusl ^yJJl 4j-wjLi2JI juIaII £)l Jyj J-uJl li» ^j • L c'-**'l 

^-Lc jj-jUII oju* ooJu JJLIj ,j_o ^jlj <j_£Jj .iSjuiib JJy&»£ ts'\ o-uj <uk>JI BNCT 

.NIC iiuSJl ojli >iLu> J£^b BNCT J^jil i_u5p 

Oj-Sj 6' JaSj JjISJ rLi>J dlil y JlHl Jjj-j ^^1*3 .JjISJI J^b jujuw <^S1aj h i>j !■*■• 
JIj_>) jj-. v,o 4jjL j.ij Jj15 o^l 4»JJ C&3 (»j3 V> Jly>) ji« <\ o* SjUc «JjL 
£*ki_-u SJbJl BJu>» ^ (»ja J\y-) JU \,a <d$L> _^T JjSj JjI£J SiLi.'jIlj (»j5 Yo 
0! J>iJ .j-mJI ^ 0-SJj .BNC l5 JI_ 5 k-.'il J-^-jII pl-iiJ-Jj Lu CmM-SJI J-^3 ol 
3-Loj J_£ cfi slJJJj jjjj>JI 3^! ^ (jjl, 0! Jj^I ^il-jk-^l BNC o^U>jif pkxia-il 
v^ji_»u ^1 jJsLi^ o-» J-sO 3 ^i ^^ SjUS^II SjJj S*li£ <> Jjl2il| ^ J«u JjLSJU 
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tuiiiLuiUI ^iljlaoJI : Jilt ^uulaJI ii\£+w mtgpq LoL&jq ft-ttrl 
ljx3i\ L^__»jJ uj-Sj <2jSj c^UIS pjjCujj ^1 culi^SJI Cy> Sj^lj HjlvS j^ 

jjLSJi y-JJ ibL&. c>_. jisSi j^u (Lys 5j^j>.ij jjj^ Sj^>l) Uds r • S^y ^ 

.IEEE j^JI Lajju^i jjSII 802.3 pS, U^I^JU aAc <j*uj L dJjj 

5-4-3 u^M 

Lo«3J p-—uL» J^LS" ^j-ie J o. " - &" £>l y_Sl«j 4jLaS^JI ioMjLSJI j»jl>JUij 5iuui (jl 

^| jlj>0 cjJjJI (^^ii ^j ^3«^l °j^>l (> Iwjl J^L> ^o oajvJl l$-Ayy "LLsOo «-Ijjj-I 

U^jL Uf-JJ jLij 3JUJI oi_ft ^jflj oa*jJl l.».^.An.j ^ JjISJI *\y>'\ <> 6^>>- ■"■■.;*" 

.5-4-3 ojJlaJU <jyu U li»j "kysJI jL^>J 4-di-b c^^y 

^,1 Jl JJLo'jIIj 4_jj2j 5j^_^I ^-Jjlj «.|j_>l 4 — **». jjdLiJ (\V) |J(j J£i)l ,y 

£_« J_5u ULsull jJi^^LftSJl Bj^>Sl Lxjl -UJJj 55ji..tJJ t5 15JI J3LJI SjL)I ^L, 8 ^ ^ 

: iSjl&JU JLweul ^fi CjjZj ^i Jj pl>Jl_5 ^ <J5j £A»JI 



Trunk 
segment 1 




j jiRl 3-uyS Li) £-«# JSLiJI IJ-fi 
»jiOL_u 4ij_i ,j_J* 5-4-3 liipLUI 
»— »Ji< JjLS JLitfj : SJulj oMjLS 

8>0 *1 l#_J J_*l« »l>Jvl 4_jilj 



l«jL» j^js Jlw ijjbJl EtherNetJI olilviJL 4^li»Jl .jjjaJIj jja>Jl o' 
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UJ 



-l l«..*ll dAlia«l| e|«^i)J 4jjU>e«l| J&LA1I a,il.inni aiu|ja •■ <^JLU| JtaAI| 

(o) jvij JjJl^JIj li_ft .(»ai r«ro Jl^) ji» ^Yo 6* ojb* oSblSJl JjL 
: 10Base2 .—.IjaJI jIj*IL; i-oL>JL olioljJJ LsuiJj 

10Base2 u-uii ji#-»li ^li^lj-i o^*^ 



^Ifctli* 


i6H ^]| 


.(»j3 W JljJ>) jie \A« 


JjLsji o* >y> js" J>y ^Sii j^ji 


J ^Jy* Ji^ ^ BNC J^LI 


NIC 4fLu2Jl cjjLS^ jLaj^l 




J_«j ^1 o5L15JI «-lj*.ij Lj20JI Sjj^-i 


j^-jJl 802.3 »_Jj L-L-sljil 4_a1p o-aJu 
.IEEE jl^LI Ujj^l 




.ft[y>l L**3- jl 4j}IS 


1$j yyj&& Sj^>i 


.(pjavro Jly) jS* ^o 


4<u,f.ll J-jt. JU>^ ^Sl jj>JI 



10Base5 c£sjuLnJ| jLnoi| 

Jjum Oj-Sj 6' i^* o*** (^g— 'LjaJI jlrWl llfl IEEE Jl^jJI Ujju^l ^1 ^i^l^II 



\ - • L^JL« J_S JjL >ljj>i i-«3J jwi« JjIS JM> <> 10 Mbps (> SjU* oULuJI JS3 
jLjl Lj—JLe jJJsy LLol^ll oj_»j .Baseband iSjjjjJI jLLiJI oij-* pljiO-wbj jjLo 

.Standard EtherNet 



10Base5 t5 — .UJI jL^ai ^ 



Li Vl.irb 



£*«u 10Base5 ^Ull jL«JI 



: ThicknetJL 



m 
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«,juLmi\1I ^jIjUaJI : Jfll _uuUJ1 ^iISjju -ijS)3q JubaJq p^r 1 




:(\A) r s J JiA 



oMjL£)Ij 10Base5 ^ .Ull jLudl ^J* 3_«51aJ| oKt.ftll 6? J^ kU Si-w 

SJaiu ^ • • J-uojJ P4&-& ,J* OjJuLlI LfJjJ O^jSLiJ (JaiJl (cjlJjJl JiL u jJl »J. V . U i > . i Jj£. j .o->. i J I 

lL Sj^fl Jj_«j«£ J-**j *}->■ J-iu ( till J jj*j Lyj Bj^>lj J*e culiaJK*) jiS^I ^jLc 

J^flj (jJJI ^j-wjojjJI JjL£JI Oj-^rf pi-=*JI jl tSjiiJI jj**JI 5.33. &J JjSJ jj*oJI Ija ^j 

.(»j5 AY • < Jlj^*-) jlU Yo • • Oj^i 6' C&*1. ^Su-SJJ 

: Transceivers Ci^Luti mM/CiMmjJLI 

jjJjj ^yjp J_«ju ^jAj cjLjLuJI jLSiwIj J1S j^ylp BjJlHJI LjjJ 3j^».| ^ SjLe 
sljkj LAN 4-..U.0.1I 4S^-AJb l5 —LiVl JjLSJIj j-Jjoju^JI jL^> <^u c/^U^I 

J..ii-i .U/J-uqII jl*_* J^ji' ^ Jw* (tUL-^l J^tf) JJLLoll/j^jil JjISJI 

.NIC iSLuiJI ojIIj 

.AUIjlDIXCi^La-^l 

.Jjjii-Jl/J^jil JjLSJIj Bj^>yi cj^yi i>* s jL#* 
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eiLbffoJJ dAllaJI glrfj! djjLc^l J&LutlJ ioLlaAJ diu|p > c£dUI| JbiJ| 

s-L^J^I oljjl «> n jj*J SiLo^L SJLoLull iu\£>Ji\ oiLajJI <> n joe ^ 

.lULoll terminators ^/jtJI 

JjLSJL ^Sj* _jaj AUI j! DIX J^jil Liji jws^j 4JI L£ Jjis.,., J^j* JjISJ «L&^ 



Thicknet 
backbone 




Transceiver 



4j<-JI JjLSJI j»l_&i JiaJI Ija J 
SJo—SJJ ^j_2ill Jj_ftjj| J_i«j jiJI 



Attachment Unit Interface^UW! jU2>) $» Bjl^ AUUI 

^ j«iA* j*y« o* »jU ^j ty^'juiyi sj^ ll i«^ jiiij 

fllC i£+&& djLS J**£J 4#la*lji £, U LdU>j <DB-iS) ^ >o 
<L,i»jtf! oj* j^l o« liAlb-jaTj tift .EtherNetJI fc^lL Jj15 jl/ 




H*v,qiiiI| c=!iUj1^1I dflaaiiuJI -'■!«.; Al| iuiiJU 5-4-3 j^M 

J^ 1 -^ L5- 1 * J-" 1 -* 3 d»i 0-^oj iS^—JI o^LSI! L.jlWl-11 EtherNetJI a<.*i | 



Mr 
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mmjUuUI ^iIjUaJI : Jill _uuUJ| Ji^tm -uSjjq i^LaJg |B*0Jtt3 



J^H\ ^ *lj_>l 3-MLJj ^LU-23 (> Jj^ JjL£J| Ijjfcj K..MJ tSjiiJI J>w d| Lll*. OjSJ 

^all 802.3 pi, ii^ljil t>^w L£) AjjJjJI 3j^>| pUio^L bw I.^L^ ^ »|^^| oiaj 
jJLSSlI ^ *l>jj-i 4_3^t3 JLJj. ojfS w>J| *ljj>.Sll ola o« £hj (IEEE jl^JI Is.jJl-s.1 
5-4-3 a-cljAll J_utu 4_ji^ UJ ^-Sjj (Y . ) ji, JSLJJIj lis, .jjj^ Sj^j-I L^ J-^U 



Kip,..,!! oiLlSJl 



Backbone 
segment 1 



■^j^Repeater 1 



Repeater 2 



Repeater 3 




Backbone 
segment 2 



Backbone 
segment 3 



Backbone 
'segment 4 



^^ Repeater 4 



Backbone 
segment 5 



EtherNet <£+$ ^ 

:<Y.)fijjSA 

55j_& ,^1* JjIm j»j 5-4-3 ojitaJI 
tljft ,jJj 35 -j.9-.jJI oSULSJI f ,vig„.u 
J->**JI Jj^j tlL*- Jj^ >»»I-S« SSj^JI 



O50L 



-S«L 



5MSJ 5_ 



5 1 1 3 "1 1 . i a/3-1— j^-o 



1$_*pjj jti\ ULil ^LS ljL-jw «>-2> <>^! ^ 3L2j-J|/4L,jII o!>Ll£Jl Jjb 
f-\y>\ J|_jU ^ l_)Lo*JI ^ J3-jj t5JJI 0^3 a5!.u,^.JI o^LISJI »jiKi«o ^1 cp&utJl 
oibLSJI «-l3_s»-f JjJa o{ Jj_aJ jj^eJI lift ^j .Ki.f.LI (iyi jj**5 J*«j ^1 chilli 
"i (^.LuJl IJujbj .(|»jj A Jl^-*-) jj-o Y,o lS Jjs J_i. ol ^ ^ 6**^ 0# J-«3 ^1 
»j jlJ 4<li.o^JI o5LI_5J'I oL Jj2Jl lia Jyj .iL£i-Jl/5JL._4l o>51jI£JI 0jLu*l ^ ii-L 
Sja-jiSlll al — oS^Lj L^JUlSl «Jy (J Ji\ cjKj ..fill ijjJiJI j_3_ojJI a-^jJ J^>-i Cj—» l§.t.jt.^C> 
.US' ^1 ^ I^juBI Lf ArtJ ,yJI ^LS^iJI dJJSj .**JI 4JLSUJI oUaillj ^ISjdJl* 
: 10Base5 ^LiHJI jL*il cjliLsl^i t^ai^L UJ »j2j (1) «ij JjjjkJIj lla 



n£ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



■.'. K..A.H iiliiJl g|^jjj] iijloCoJI J^LiAll h.I.h^Aj iuijja I cuJL£l| JtiAJ| 

10Base5 ^lifl jU-JI iii^l>J oaii. 



^lkftSa 


,*u2Jl 


.( aJ 3 Hi * Jlj*") >U <" * 


JjLSJI (> *y» JS" JjJ=J ^ty jl»JI 


.i£ju3JJ tijSiJl Jj**)l Jioj 


a}jZ\.A\/ZL,j1\ Bj^j>Sll 


.(»j5 \M Jl^>)jl» o« 


j jjjjjlSJI jLj > (jo— J 4il «u (j «a3l 

JjaIwA I/JmijI Ij 


.(j.jSA)^ Y,o 


o^LSLLJ l/o^Lnjl 1 (jjj isLw J5l 


M C 


4j^2jJ| Sj^J>Jj Pj,i>JI JJ* 


.jSjJI UJUI 4~«3JI £jl>JI ,> <3^L3 


Sj^_j*.| J-juajj o-£«j ^j-SJl gjj— >JI jj* 

L^J Ji^XXt£ 


.(»J3 AX 1 " J|>>) jjU Y0« • 


*l>—*i Jlj_tl JL-iVJI l5 — <Jftl j_>JI 

Lu 4Lsi5ll o^LSJl 


aSj "(JLolall 4_j1p i^isjj La tftj \L^J> ^ * * 

.IEEE j^jJI <> BjjLaJI 802.3 


(>Juj ^1 jjjuiiiJl Bj^-'il j^s^JI -x»JI 
JjLSJI t|j_ >l £ — o fr j-^ J-^J l.{. Ij'^jj 

,il«o,.,J| 



rtSioiiilj <£>UjI£xI| rt^iifi 9 4u5)jJ| <=JUjI£J| dS.iii {^j ^>al| 

EtherNeUI olSpJI ox, ^jJl ^ ol l*>* j*ft\ oLSjuilJ ix-JL *5LsJI <> 

|jj» ^ .3S^*J| cjMjLHJ i«jJ»JuJl EtherNeUI oISjlSJIj <2j3JI o^I£U 3,.^t,.i| 

Cil &*-*• c^-9 JLjjSaII Bj-ojsSII i-alij J_»l o-« J-*> 6& 4*«-Jl JjLSJI oj J5SJ jjl-sJI 

iSiliL-J oj_» jOL. <jjJI (j-^HjJI JjLSJI jjujaj ,»1 j, II JJLSJI of ^ jx*. U 

Mo 
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(UmiLiuUI ^IjIOaJI : J\ll ^imiUII -■'<••■■ .^iSpq U j l - A ri 



^W ^Js ^ !>ULA, 03-& 4^1 J^l ol ^1 J-ill ^ UjSi LSj .^ 
oljLi^ll J-<w> 6-« ■- U ' - " " JjI-SJI i>S*l> p o-oj (5^1 J-»LSJ( j<iy ; jjj| ^ ^i 
LjJbJI (Orf 4L£i-Jl/iL,^l ILo-jJIj IJ* .jJJI J,l£J| L4»>o ^sJ| Jib <> Jjb! 4iLJ 

_jl^j>o 4^j3 jOb 31. tit U /aLjAI 4L»JL ^LVJI AUI J^jil oi US 4^J| JjISJL 

^ L-a^flj oMjI^ 0j5& 4**JI JjISJI <> UyOil o^li^l *\y>H 3 ; , --n ; u! .kjSlJl 
.JSliJL jjjjxoSJI oj^j>! J^jj3 ^ J*«j ^yAj LjSoJI Sj^>L l^JuSTy 

10BaseFLc*ouljuU| jLeJ| 

<Hj> £>j> EtherNeLJl K. .ftll J^Lii. i^>L> ii^l^ j^i, IEEE jl^jw .13 jfij 
J_2J Jjum) lOBaseFL ^LuJI jLydl jj^jJJ j^fe dlJJ i^aJj .IujJJI .JLJ^I o^lf 
i,__fi SjLj* jj^-yi JJjlJl ooj-c J!lL>. o-« J-5AJI (vJLjj 10Mbps i_e SjLjlC olJljJI 
^1 EtherNeLJl olS^sJl o^ ^^.i ^iJI (4^5^ cjljf Jjtf plainly Baseband 
Bj^wlj jJja*£JI Sj^^.1 Ori-e J_H3j3JJ ^jJJl lJUSII JjLS" ^Ul JfLiu r o*a-J 

.4^2*51 

JjLSJ 4>L>JI ^ JJUa* lOBaseFL y— iLjJJI jUil fbia-** ^J\ cjuJI 

jj}j ^ JjlfJI *lj*f <>«•>> J£) lOBaseFL ^LuJI jLuUl <u £»~u J-jb (J J3\ o[ Jjaj 

100 MbpsJiiJ|diUaiiJIEEEa^i^|lAjato|«^JJ|a^l^| W .M 

od*c EtherNeLJl ol.yA.lb i-oliJI Sj^j^JI 3o-»Lj2J| j^WI <> jj* JUa 

oj_»j .jrfJ5J 10 Mbps (>4 jjLSI o-xj-sI tjjL-j.^ L^aJTJI JJJJI o^j_*. SjL) ^ 

^ SjjiiJI L^^jJ cjlS^ill J_»e>. J^j-i o-» Lnjjjjk! p Sj_jj*JI oljjiJIj cjLuI^^I 

: ILJUJI CjlLuisOJI JJU JU liJJjj jlki o^J* '.-'IKl.-! ^1 CjU^JaSJI £0 JobuJI 

Computer-Alded ^-IJu^JJ jL-aii-l) CAD j_3j^£ll Sj^Lmj <ua-=oJI oU.uk" # 

.(Design 

Computer-Aided ^.IJk.^J.1 jLavi) CAM jj^u*SJI Sj*Lvuu a^- ^ 1 ^»liuk5 # 

.(Manufacturing 
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CJl 



^ t^.^ll ^liAj| c | T ;y]^ | L^U|.|ibl^llrtil l nnid^|p'^iJliJ|Jj^J|_ _ 

.ijJjaII CilintlVi W 

j>.|j* i f f -<f: ^1 EtherNeUI olfLuilL l^LiJI 4^-UJl j^Uil 6- 6*^1 4li» 

: Ujj S^jljill oLikUl 

.lOOBaseVG -AnyLAN ^-1*811 jl#dl • 

.(^m^JI EtherNeUI ottJdiJ) lOOBaseX ,^-UII jL*ll • 

— 1< ; ai i ^ |^ ^ . j| o &» fjJ EtherNeUI o&fJJI J*^ d»oW -** 
4_5sl^u ■- !<■ *.i | oiA J*>J 1+JJ L£ .^jJKJI *j-UJI j«l*ll (/e **JtfJI EtherNeUI 
olf»J»l oJ_* 61 {S ^i li»j .lOBaseT ^LjSJI jl*wJJ £AW jJI ca^lfll k&i g. 
Jy__> o-» "iiJij lOBaseT ^ UJI jl^ii ^ jjill «s*L^j3lJ >tt^.->."u £*—.? 

.Plug-and-Play J^LSudlj v^j* 1 ! k*r^3& 

lOOBaseVG -AnyLANc£uuLuJ|jLcol| 

.5_,u_j-aJI i->-jjJI (cJju jUlj Voice Grade JUi.»*ll jL»i>I L* VG <^ifl^>JI 
4jjl-3JI U».jJ-j^3 o-i 1..5.y.V» lOOBaseVG -AnyLAN ^LOll jLyJI &L Jj*JI U» ^J 
i5jU*ll J^.jllj EtherNeUI ott^aJJ iSjU*ll J5^JI 6- J* j->U* oh £••* ^ 
JiUV 6- ^-plrfUl jl#JI li» jIj*Is jd-jtu f3 J-d^l ^j Token Ring 4^21>JI olfuuiJJ 
802.12 pJj 4JU0I5H JM3- (> i^^j 4^ jui UUj (Hewlett-Packard) HP 35jJ 
6_» Ji 1 ^ <&» 802.12 Jj ii-sl^ll 0! Jjfc JJ-JI li* ,/j -IEEE jl^jJI ^ SjjLJI 
S-i-jljilj EtherNeUI olS+iJL oliUl oljlb] J£ SJUjo Lol&JI 802.3 jJj U^l^ll 
.Token Ring SjaL>JI ^liuuilL oliLJI .jj> JSJ 5JU*j I*>l»JI 802.5 J, 

.100VG-AnyLAN ^LjSJI jl#Ji • 
.lOOBaseVG ^1^1 jl#Jl • 
,VG ^LaJI jl*Jl • 
^V 
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iuuiLuiUl ^iljlaoll : Jill —uulaJI ^il£uii -uSW9 u j u ~"^ ^uri 

.AnyLAIM ^UUI jLuJI # 
lOOVG-AnyLAN c£sjuLl£J| jLuiolL obLfdl diLAH*oJ| 

100VG- jj.-iLjSJI jl—jwJIj i-aL>JI cjli*ol_jil ^ {jiuu Ly-i (jg.j.nv^.V.tf ^Jj LuS 

: AnyLAN 

.100 Mbps o* BjLs cjULJI J&J Jj« J5I 

Jj i^lLtLtiill |.ljiKjL-iL Cascaded ^UiLl ,yt>Jl ^UJI J£-j*Jl ^ss ^ ojjall 
.ijj^iJl .JLlStl cj^bl^j iJjjj^JI Sjfjjjil o.!>LliU oj tj f 

JLxJI (Jjj— *il) 4_jjJj -II £>_o (^jjIL*ai ^o-wj je-jJI jj — A Jj^oji! u-jJJ n . 1 l 3_>aJji iJLiJb 

Hub— LI 31— <jil cjLjLjJI cjIjUsJ («LuLoj) »u«ijju (j^LiJI jUiJI »-igjj ^jle ojj£JI 

•3_> J-2JJ 3_sU.^L EtherNeLJI cjK. .f.lb oLsLJl euljlL| J& ^ SjjaII p^cjj 

Token Ring ijJiUJI ejliuuilb ^liLuIl 

lOOVG-AnyLAN c£sjjuLuU| jLcol| csOc c*JjJ| caJliJ| J'S.mMI 

y-L-I ^ LftjLb j^JLj lOOVG-AnyLAN ^UJI jLoJI ^ j^«3 ^1 IfuAll 

LfJu*ojj a_jL( SJjl^uJL Sjj_^^II jJ>^u.o5L1I Sj^ :>! isUS" £|! tiu*- Lf *>oJI ^LLJI Ji u . ^ . 1 1 

Hubs_!l o-» 4- o.V <t_j J-Ai,« ^j—Lil Hub UJ -p-^y. (Y\) pSj JSL&Jlj li» .HubJL» 

: (Child SjuUI) 5^^iJI 

y-jU Hub jaUU JS-&JI li-» ,jS 




^a 
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-». l*,.rt F ll aiLiiJI gl^QJ djjL«i&el| J^ I-aH ^l^»» dw|ja ■ &JLtl| Jtanl| 

j_«3 ££—>£ o-^y l5>^» Huh_J 4-iCjiJl ji iiuLjJl Hubs_JI 43L0I JM> ,> 
~<>j4->-'\ cuJL^_jJ Lo5 J_**j L*jUJI Hubs_JI 4_e^»* o! ^i* 1 ■>•*"»" ^ ^j .ifu^JI 
oj_j_>.ijil cjUIuII J-aj cjLjLc ^jJ ji *> vn (^JJI 4.J— .lujJI Hubs — II j^bJj) ^9 yy*u£ 

.lw.u JI HubsJb LftjjJJ J~aJu ^1 4j*j*JI HubsJb J-su3 ^1 jjjJAftSJl Sj^j>L 

lOOVG-AnyLAN cauuL£]| jLcolb it=liJ| ei|]Lie|)| 

cj^ySJlj Hubs-Jl \fiyj~jt t-JLLuu (J -iUJl jLuJl lia> *£j <_sJJI ^LuJl Ji^JI 
100VG- ,^-UJl jLj*1I L<_j ^o— u ^1 o^liil JljU ^li ^J^ .l.ry^ 4J 3...„l| 
^ — wLlll jl — ,uj| L^_j *.>,., o ( _il| JljJslllj L^_5JjUo cul^j ^J Sjjjl_»u jjlJuu AnyLAN 
^j .EtherNeLJl oK.,f.ll J^l luiiJL i-oliJI :LJU)I oljlucVl isLSj lOBaseVG 
O j_o ,>£»j JjL5 djfet oi ^ ,>aju lOOVG-AnyLAN ^LaJI jLudl 0! Jj2J jo-JI lis 
jP* J_o*J Lf _S3j .(pj£ AY ■ Jl>>) jlo Xo • (JJjuj ^i 0&j "Si f$&£ <J^ HubJI ,> 
|v>o. ^xwjjj Ji <uU>jL-«I |Jj <>>L>. jjU cjjSI* i-i.IJ-i.ij JJj (^ls JjLl JjI£JI lift Jjc> 
jLj*il ol t^ JjLSJI J>_Lu L^L>JI j-jj-^JI 8J* ^l J* .LAN IUUJI oli^JI 
jLudl -uUai. ^ JJI <> Wiring ClosetsJl 6- j^f JJ* y.1ku,,,. lOOVG-AnyLAN ,^-UJI 

.lOBaseVG tr -L } 2Jl 

lOOBaseX c*juLuJ| jUcolj 

K.-AJ l jL-yn oU^I o-*-~ <j-9 tj* J- 1 ^ lSUIj - j^-LjUI jU*il I1j> 
llj-s .EtherNeLJl olf^iJJ SJUJI 3^UJ| ^UJJ jjjki jjuuu -k^-JI EtherNeLJl 
UTP o^jLSJI 0-. u^LiJI u i jVnil l p|j£a_| ^J* ^ lOOBaseX ir - ,UII jLJl 
^^JxiJl t5 _ fc »Jl ^UJI Ji^JI JM3. <> J^jJJ CSMA/CD ^>JI plaiju^ uL^L 
V-*j v^j^UlfJf olS' ol J* o*k tSJJi lOBaseT ^LjSJI jLuwU L^JL, JL>J| j» US' 

.Hub-j iLalo oj£j ^1 

lOOBaseX c£uuLaJ| jLcol| c^a c*3 <=JLLuJ| Jii J=mj 9 ^ s .ia^| ? « 

JJLJ .tu^,^ 4„,l4J| 4JWI W5UII cjlLdljll 6« ^ lOOBaseX tr -UJ| ^UUI 

:l=jULJI 

f*j J' J rl> J' ^ f»j «- *jVna » r l jAol.1 J* y«a ^l) l00BaseT4 U^>ljil # 
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a*wLwUI ^jIjUaJI : JDI ^uulaJI -■!<•■■*■ ^igpq u .: u ~"l W&2 

.(J5L.SI 6^ j-ljjl iuji <> iiljil UTP ^1531 o- 

jMjISJI (> (^j tJui-ajJI j.ljicL-,1 ^ ytfU ^l) 100BaseTX U-pI^II <2fr 
.(ibL-Sfl <> o*fjj ,> <iJjil STP c/>UlSJ| ji UTP 

.(S^i^iJI iJUSlI o^lS" pki»a-,l ^ ^^jc ^1) 100BaseFX iLeljil & 

: cjli-sljjll oj^j i_LajJ| ,> jujil U! .jLi (V) *Sj J_jjl>JI 
(V) fSj JjjaJl 

lOOBaseX ^Lftl jUl^IU LaliJt tiUmal^l 



&&&***# 


dli^U 


3^j2JI 


.100 Mbps 




W 


.Baseband ^jlcIS $\Lj _j| Lu^Lii iu^»- 


BjLi^ll p»j 


Base 




J^LSJI^J 


T4 


.Jl>u — jj ^j — II JjJu>i*ll rjJj-il JjLSU jjlAj 


J^l£Jl^ 


TX 


pjiiCLujj (j-jJI 4— »5ft*a]| i_il_J jl £j_4 4JL0&J j^«ljy 


JjI£J|^ 


FX 



c |ajJ| C £ 9 i lllo j dbliJI <=ii|jUict)| 

o^j-Sjjjj £)-« j_.jjJI ..j^i—u oi ,^£«j EtherNeUl ckLSLjJJ ^jUjJI J^JI 

LoJa.1l ihLi- <> Jjjo jjaJl dLuJuJI CjIjLu <> Ja^3- Jj*s>j3 j^JLc SjjJJI 4jjJ l«5 JLeJ^I 

.(jijilS'Uj jjjiij^l 4luj UNIXj Netware Jl» liki-* J-uLS3 
c|a(J| cS^iuio cfiJfi a|>=i[J cii{JjL±d| (puLiuoJ jjuLi 

m— ** 3 J^ 3 6* <J^ (J^v 6 >u - > '-'s! 6' 6^«j EtherNeUl ^1 5,1 . ^ . 1 1 »bl jy»*« 

£>_C (jAiuJI l.o.^>JLHjLt I a jlj.naj aj UL>Jjl J5l £)Lj^£j (jjlLoi) jJj^W 4^>-Jjj JjL^ «lL»ej 
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-'■ I^.A.II hAIjA I| g |^(JJ djjUficl| J&L&1I »^>»«l cuujja ■ uJtfl| JtaaJ| 

,>_« Jl-ijjj Lf^SUi ci>liljkJlj (jjLSJI 6^ <Jj*H lJ* ^J -Router til^t ji lSjj^S" jjji> 

"iAfa.JjAll ^rjl^Wll , <$J$l ^^UJl ^2,1^1 A4^>3> M»^ ****•*" UuUS^ Jj-attJI 

UJ £-*># (YY) pi, JiLiJIj |ju» ."\s#l£j-4Jl jjp J-slyJI^L*" gljJl J-aiJL, JJjj 




: (Yt) (J, Jii 

i£j_Sj| ijUtu £J-yJJ i$jJjS fLiO.il 
oLi^VI jJ-jj JjjJajJI ciS^JI lhJLj yij 



jjL-CLoil (Jj-J9jlj 4_0j!>UI "LjM^JI BjliJI &l JL_XJ aj (>J 4j (jiLoill tj£kj| jJlfi oULJI 

Jl—a3l julc Segments *tUII o-o jjljJ JjI£II ..>.,,,l" jLic^l ^ J3-*il i_l>o 
jLUJI o*,_p o>^J 0' ■ ■■ ■ . Ihn olluk; J-yLA3 jj* 3I &jJJL ^jiAll 0- JiU jj* 
Sj^_>l JM_>. o-» >t»^I r-*Lrt j' oULuJI j_cl^S cjUjjJoj JJLo Ijljj. JL_s jjjjjlJI 

.iSJu&JL Sjj^jll jS^uo.fi'.ll 

EtherNetl| c^K ; tfilb 4&baJ| JjubkUl io£J| 

jl^SlI oliuAll J*L£i 5JsjI L^ii ^ JjLwj 6 | EtherNeUI oK.AU 6^ 

. Y « » • jj-^jj ^A jjJuyjj ^° jj-^kj ™ 
NT jjJlJuj l*_-u siJUJS'j J_**)| oLU SjIj} lu.iVi „,U NT jjJlJljj U^-J # 

.KxiJl r jl*j J**1J 3L*«J| 

TO 
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«*wUiUI ^iIjUaII : JDI ^iwUI ^U^i .^ftj, Uji-^ 



J^ii l^d\ Y« • • jjj_uj Jk-J dJtfj y. . . j^ «> Professional Siwill 

.ciJj-j^U <5^5 -o>oi| jjji LAN ioUJI oli^uiJI ^^ # 

. J«JI culs^ ojIj"^ oij-y^L, 35J.4 l*o^i ^| j^jj^j, ^ $ 

.Novell ^ -u^jj ifiJi Netware J^LSill .it; 

.IBM ^ JMiw <> j^i UN a^UJI oliuiJl ^ j,^ ifc $ 

.yijitfL Jj| asjj ikJj, £&! AppleShare J^lsoJI .uu # 

.UNIX J^soJI r Uki <9 

: J-AJI u* &LJI «.jj>JJ ix-UVlj^LuJl U y.aijj IJlsJl.b&Jl 
oli^iJI ^<J UL40-.I ji^fi ^jUll J<TL*J1 «> ij^ij -^ EtherNeUI # 

.LsJU-s^aadi 
Sjj^I oLL«ljll a-c^^, J^_> o_, EtherNet ^L^l JS^JL .£>aJ| j,, # 
^1 802.3 (J, ii^l^l Jll^j UL*J| J^j ^j OSI g>yU ojlil lULUl/ 

.IEEE j^ai UjlbI 

lijL^JI JinJLi L-Wl oUUIjJU L^iJU U pjUu (A) pjj Jjj^Jlj U» 
Jja^JI 11a ^j .J — «AJ| <> »^| |i. ^ j -1-a j| ^ ^ Ulli3L . ^j (j EtherNet 
^ \Jk\fi, iSjUA\ J.^1 |ij» J^ i^mi a^Laii ^wi o- jjl^ Jjf jujsJ 

: IEEE Jt^jJl UjJuey ^1 oli-aljil 

fSj ii-i^Ji £• jilja ^ EtherNet tfJ L*»fl js^ ;u»uji oii-l^Ji (a) ^» Jj^i 

IEEE H^\ Uji^l ^sfl 802.3 __^__ 



^IrfJUIjlrfikJI 



,10,BaseT;./;i' : '. 






1 t'vltfEtiSSBB^ABjVt. 
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- Mc.AII dilLsJI gl^UJ iijLoCoJI J&Lufcll rt,il.it-ini diu|ja : e*JUI| JlaaJ| 



lOBaseT 



.UTP J-I5JI 



10Base5 



A/r JI>->) p— » ^ 
Jjj — wj (3 — ay 



10Base2 



(Ji*j i5j>»- 



jai*ll 



J — * y> &-t£> o-* 

.FU-45 uj^i 



.AUI jl DIX 



BNCT 



NIC ^.,f,l| 



-Lui jAff 



fJ 1 



• 



pj 



1 0> 



tL^-J^I Obi 44J&0 



A* <>-• OJ& UTP 
. f ji \\« Ji 

J.,1 <1I 4j_~JJLj 

^ ro <> &jS& stp 
■pi n« Jl 



— C-ifj 



I 



.Y-jl+ 35j 



4j. „■./' *_« ajl < 
. Y-jl+ 43J 



Impedance 



TYA)j5 « V 

tw * (fJ — 



JJfi — ai/J— yi 
.HubJIj 



<j»J — 9 A) ji-» Y,o 
W!j *6d , 

J >5(j.JlJ \M) 

jL$ — >j ooL. o'U ^ll 



e 

*3^ ^l <1« 1 



■rj) .iill cjliL*Jl 



rYA) 



.( f ji 



n*«) 



(,o3 



VV)j3 » 1A« 



J — £11 J^is (j— afll 



r»r 
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a*jiiLuiUI ^iIjUaJI : JUl ^uhUI Al^iii ^jS^ k^Uq rijnMl 



^:".l6BaseT;"V-. 



• «-»JLH" j** 



<-»JL)*» jrf* 






|i Sjj) £J»I — 1« e 

.L2a ^Uu 



J_£J) a^lj jl^j. 
J, I SJljLtf * 



j (^ 



I *J| 



.Hub_IL J-alllj 

J_^«oj3 £)£ajj lift 

ju*J| ol US' Hub 
\ • Y i — * »jW* 

pfy nt j\ up'JI 
J . n ljlll io|j>_n.e 



A" ») 



Y^t • 



it 



Jl9 



>t#* \ 







(i 3j>3) £bl — fe e 



r^r*) 



^Y« 



^ ♦ Y t J— ua jJ £>5uy 







JjkJU ^^1 jl»JI 



Si 






r*t 
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^Kpt.ll ««Ua«i| 8 |^|JJ dijUJI J&L*1I 



dju|j fl :cM£l|jbal| 



OjLiiU tfoaaiiuJI <Ua1sJ| cliLfijjiiiJ c£jL»col| J^M : £j|jJ| <rutuiJ| 

Token Ring>juoJJ| 

^1 4-^LU.II oK,u.f.ll (ijL*»dl Ji*f)l Wj>- <ji3lii-, J^iJI (> *>>JI li» ^ 
(iijLwll J-S^JI oi Jj-ii i-i'JjJI ^j Token Ring jj-±*sJI SjL^L ijyv U joV.w; 
U^fcJI j_«3 ^j .IBM 5^_-i JM> (> oUuiUiJI iJ.nrn ^ ej^ki p Token Ring 
j-» tSjL^ll J£**JI li» 6^ (J u*3 IBM W>» JiL» 6* 5^SJuiJI cjLLuJI ^li^l lUai 
.SjtfJI »j* ^ IBM tfjA I j o .2- outf ^1 ik-jillj SjuSJI olS^iJU ^-USl Ji^JI 
j^J J53_>JL. i>aJU ijju*J jji Token Ring (jjUUI J-l^JI o! Jj*j J^l ^ ^j 
JJU,. Jlj< "tf EtherNet ^UJI Jf^JI ^ <> p^W EtherNet jjUxll J£*JI *«*& 

. jj-JI ,y Token Ring (ijl**il Jf^JJ l^y loJ 

jj_-jUII 4_£^>J a-a>u Token Ring (jjU*il J£**JLj 5— »L>JI oLi-al^ll 
4_pj**JI oljbj .IEEE Of-all Uj*Ij Ujj^l ^1 802.5 fij SA^IL 4*13*11 4u*UJI 

,^J$l A*ylUil ^U^jk ^f^ >J> lvjUj> ^A-bJ" LwL»£j J^jillb SjjSJl. Cjlj-oljil <> 

.(ijUJl J£*JI lift ^5^ ol^L^lj jaUsd 4*Li}L Token Ring cSjLaII J£*1J 

: Jii\ (^U SjjJUl il^J (jijSuLtf J-aill <> «-Jj>JI ll» 4-»ljj <> (j^jjj oi ■*■** 

.Token Ring 42U1I o&uiil 4>-L.Sl ol^^lj j»lfell Juy 9 

.Token Ring 42L>JI olS^ill oy^l oU£U jjo*oj <_«^u 41 

Token 4-,iAJL>JI ol£x-ilJ t5 JU*Jl iaiiOJ ^L-i J5Lk ILjiLil oUj£1I jl.o>j 41 

5^ (vjL Ring 




Token Ring c£jUcJ| J^jukl| esJc <tolc o £u 

gj5_il 4JIS3 mt f U ^ IBM Sf^ 4Ua* jjJl Token Ring jjUil Ji^JI 
: Ji U L^w <>j 4uiUI ol^ iil£J dlliSj IBM 3^4 L«oa ^aJI jS^u^SJI oj^i 



Y»o 
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•umjImiUI ^iIjUiaJI : Jill ^uuUJI ^jl£uii juSpq ^oLajg it; in 1 

.Midrange <c>oJl ik-jill jjjuafll Sj+>l *2fr 

jLbu>I) SNA dLu^oJl ^ujJ 4JLs)!L Mainframe p^oJI S^^SJI j3>uu>£JI oj^-l $ 
4_JiuS iijL««il J— 5'.-.,gll ^ji-j (iJJIj Systems Network Architecture ^Jk-anU 
.IBM cl,1£jlJJ jL«2iJi jjU»ai JS^JI ja SNA oW ULc (cjlf^ill 

L«jl> o^ IB|V| *5j-S * "°^ lSJ-JI Token Ring iijl**il J5Ll$JI o^ «Jjl$JI 
J_^u ^Ij JJjj^JI l>--?jjil o!5bLSJl J* pilalliy^l v^Mj15JI r UsjJ ^LSJI Ji^JI 
jj.jSyj ^Ul jjbu=u «^ Wall Socket Js«jL>J I <j*ua< JM> <> SfuuSJL j3j)u»f\ll Sj^j>I 

.c/>ULSJI> vdJ^L-SU 

J_S J}L> o-» L)— '^ IjLuw Token Ring jjUall JiL^Jl ^j-oi \^Ao »U ^ 
-JLLucuJJ jL-li-l) ANSI 4J—.L2JI oLLoljJJ ^j-Jub-jJl 1 ^ > qS| J**% IEEE j^jjJI <> 
tJjL^-j \MA j>Lc ^ UjL- A'tl iu IjJaJui ^j American National Standards Institute 
oL.'tyL o^l-diU Ij—UJl j-HjbJlj 3_.jl^2Jl k— l*2JI ji-iWl Cx> J^-M-j jj>0' 
UJsil t^S^i^l JJUil >J» ANSI j^jJI 6i J>^ JA-JI II* ^J .^o^ 1 S^-*^l 

.(ISO ^iLSJI ci»lL*l_jll 

Token Ring c£jL»col| JfiJuLlI ciiLJlf&ob jALtio 

ii^ljJJ tJ iwJI Itf-VOI jju Token Ring <ijL*il Jiu^JI ^ j*U3 ^1 S£uJI 

mJu^ jiljio— I |»Jy ial^jL,All Cm £j-ill li» ^3 .IEEE J^Jll U,jl*! ^JJl 802.5 fij 

jjj*jdl Jl^j jJ_)*3 
■ __■_;_ L -_; ilJJj t/ijj-s-SlI cjlSiji..,.ftl| C>* <J>f-*J 1*3*!*' C>^*i ^iuuSJl aJAj .J^ajJJ i2j^la-£ 

Token RingdJuUaJ|cil*iji£ilJc£jloiiJ| j£u*J| 

CSJj .LjUI &UJL ijjy 3jj^2iJI Token Ring *jaU)I SiLuii) cSjUail Ji^JI 
Cn ijx. IBM i£yi, JiU* Ch oLS^uill (y> S^ejjJl ol*J ^/wJl i^l Cil J^J j.j**Jl ^ 

Y *1 
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-'■ I*. .A" dAila«l| fil^lP iijUfi«J| JAUAIJ ajdLdaAJ 4iu|ja > c£Jttl| Jfculj 



ti _**JJ! ^LJJI J^hJL^ ij2J*ill 




JiUJI UJ gj>jj (Yr) pi) JiiJIj li» -iSySj* Hub-, 



^J 4^u« 4aI> jaLSu J&&JI |ja ^ 

(4_A<2»JI) 4_^jUI 4_*1*JI ofijJ-> 

.HllbJI ,>* BjUe 



3_»jUI 3JJL>JI Uf .j3j#«iJl S^s-I iw jjuiaill Sjt>j jL« JJuw 4jSJuII &JL>JI 
!>_e 3jL_j* 6^.i.»X..Jl &f jj>0 (JjLmJI J5Lt$JI Ija ^j .HubJL oj^ J*^ 4j2j2j>J| 

.Hub J5l> (> A^jlil 4aL>JLj ^Irtw rt.^.'i5Clj iiL> <> «jj> 

Token Ring cfijUoll J±uufcJ| ci|a 4jpM <=JK..1-.II 4uuLuj{J| cfiab«l| 

y*uL-«>J^ >*c Token Ring jjLwJI J-£i*JI ,^-1* 3, jUll 3-AU.H 4<>A,II 

>tJ au jjii" JM3. £h u. <Lxu ijA^jj oijL>y ^Uj j^ # 

.Token j^l 3ju>> ^.y? ^1* juu*j ^1 J^l "iiijb .Li>jlJ <3> 

UTP oiLLSJI <>. (oMjLiJJ IBM >_i ji.ni •-*-*) ty Yj \ ^Ij-^l Jjl>o_-.| # 

.STPj 

.Mbps n J|i <> ylj33 JaUI o^j*, 41 

.Baseband tsa^liUI jLtull o* »jLe Jltf I 4*1«J ^jjjSJI jll^Jl ^^ # 

Y.V 
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AgUuUuUl ^iIjUaII ; JUI owUI ^l&uii .*{S)3q u ; Ui -"-j 



.IEEE jl^JI U,a-»I ^l 802.5 jj, U^ljll gj3 

dJU^JI cjI^jjUL diULuJI c!»|jlbl isjuuli 

6-* U>& (^ ^1 ^LlLjJI oljlb^l ^U^ll &i«uSj| U ^ (Yi) £, JfLill 

: Token Ring ^LaII Jl^Jl oli i»Si*JI ^L<LiII JiU- 



Start delimiter 
Frame control 
Source address 



Access control 
Destination address 




Frame check sequence 
Frame status 



End delimiter 



JjU*l\ JSa^JL oljl^jJI jU»J ^jjj 

Token Ring 



: (Yi) [Oj Ji^JU UljJ yJllj c^UUJI 
Token Ring tf jUuS Js^l ol i UlaJi ^ii^ cjULjJI ji) i$i. tifty ^sn dMjitfl 



Jtoftll ■'.'•■. 


(jsuioo^oiitooii 


jUs^l LI J^ JJAJ JjUkJI lift 


A jIju Ja L>4 J L> 

»l 


IJJ Lo ja>v. <LJj US' jlbJrtJ ^UjJjty t5jl-Mi jjl»u Ja»JI Ija 

aJu j—jSJI obUjJL (jjs\J>- »| j^u.o."JI BJl>jj (>oL»- jUp"J/I £jL£ 

.iSjuSJI jjlC U>1Sj 




(_jj o_Sl>oJ| ja-wj Jj—*- oL^Ijw (JLc UJ tUjuij Ja>JI lift 
J^_j> cuUjliu (f ie J.o.utu jl j3j.xjl»5l1I Sj^Jj-l <L9l5J Jj^ajJI 


»l J pS^oJI Ji» 



t.A 
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iKufill «£Ua«l| el^Ul djjlocoll j£>LAU Hilit-iAl diujja > <M£I| Je»iJ| 



*.* 


(jaji)o^Ji,o«i 


,Ja5i Jt>lj j5jJ,'»5T ocl>o ^yftj 4_»L^JJI *ia>kO 




Jj23_-*,w tS JJl ^j_3j^o£ll jLf-> olj-JuJ jj,...^ J-a*JI li-ft 


< g-i-g. 1 1 Oljie JjL> 


.jUa^l J-.jI j5 JJI jSjjjw^I jLfr^- Oly*J jJ-ij J£>JI lift 


jj-iail (jljic Ji> 


t^J2i fJu Jii\ c^U^LJI jt oLLJI J* JjuLSj JasJI lift 


jUJI jl isjUl Ja> 


(jl u_» jLxjJJ CRC jljii-'il c>c oUj)1iw J^uiu Ja>JI lift 


rtiljlfjll 


li.^l U$jjj*^ Ji*JI lift 


4__»l$j Ja — k^o J-JL> 


US' -L>wJ j.1 -tfljjl p JdjUa^f Ol* Ijj U JJl*j Ji»Jl lift 

».Li» (JtSt 11 ^_3jja»£JI) iJjl^JI o'j— ** 6^ Ijj l-» ->J->i 

.^ r l *£jM\ J3.b 


jlt^l 2UL> Ja* 



Token Ring cSjUcoll j£u*J| di|a ihsMl\ alu Joe *u>b 

y i^ i) * &yAl \j ( j . »j»> JfuSu iLxu La1>JI 4Sul&JL j3j ! }jl«S' Jjl »ouaj Ujic 

Token jd-^l SjL-Sb iJ^ju L. o-ij^ i5-t* J»*3 iSJuill 6' J*J (Online Ja3JI ,^1* 
tr*J (loULyJI <> jLu) BitsJl <> Sjsjja^j <>> 12ji«m> J** 6<J^ 6* 3jL*e SjLi'jJl ojjuj 
JjLSJI jj_c 3^1 SjUj jJLJj la* .4<uuiJI oibli^ oUy I ^ L jfyj^ll £»-J 
jl*_> ^ (J ji> |iij» J_fcjj JjLflL ULeOil j_Jj#.S3l oj^i *itf ^l* jd ^iUII 
li-ft ii-U j»-S d)-*J *^ 2-»L»JI oULJI J_2i ^ OUij &e pJB SjUl JUjb jS-j^ 

6-* U^ ^ yyu** ,ji o! Jyi JJu^JI lift ^j .ja^wJI 8jU| ^ p£>jj| |,Uj j3jjj.<ll 

L5-9 p 0-»j j*mSJI SjLil 4^U ISDbU. cAi (J IJI *J i-.Wl 0L1LJI JU U** *l>>l 
UUJI e j_ft ^ y^u^II Sj^l j>f JMi* ^ f |jia-.l iJU ^ 3^1 Sjbl oj5" *Uii 



Y»^ 
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a^jmLimUI ^iIjUaII ; Jill ^uulaJI ^ilj^WI <-u£p9 *-;*--"■) 






000105a1da735| 




I02608c741965h 



BOboa0865402 | 



I0260ec03g592l 



Q., l ,. lT .C oLjjl yj jj ..jj) _JJJ*jJI Sjlill 

LiLaJI iSUaJU 



"O 



,IW| 



j^j>jll jJ?j. u^ 5l1I J— <aj jj-jj*- lS -aJL>JI JjLSJI _l*-£ (jLj-wJl ^J ^»j 
dJJ Jj»j .<uiJ jUa^l J->Ij uiJtfJI olj)J-e J*^ Oj^l cjIjjuJI A* Jj^sjy cSJJI 6I>**11j 

a—ij J-Jjis 6-* jLJa'jII <_£_!* (uLuJI— i »j2j u <U l_iSjII 4£LvJaJl CjjLSL* 4JL9JII jL&u^l 

.l^JLulwl p lljU-jUI 6l 15^ «J>V. ^ jLL^I <JL» Ja»o 1«5U 

l^UI jJjjj*SJI J-ic J_*aj {J JL>. ^jSJLaJI JjLSJI JJ^b OljjJl ^ jlb^ll j*u*-» 

jJJJJLoiJI ajiLj OJULp-J fbfjlj ILLLOJ JJLVJI JJLfcft £)U JjilJI J»jKli.llJ <UL>^II Swift wUPj «(JLljl 

3_^ ^jflL^JI JjLSJL 5jlOl> jjjju BjL&l JLwjl ^ f-uJ *SJ->JI (> jLb^l Ijjs Hljb J-^l 

4_IL*i iij-fu £,1 <>^loj ^Jj| < _ft Ja_25 0Jl>Ij jJUlqJ SjLil £jj (Jj2j JJ^JI IJJb j^jj .Jj^l 

.3iL>Jl J3-Ij SjjwIj oL>Jl ^ jjjj of 6^*i JAJ* 1 " »j^i 6' ^ iiuUb iLuSuj 



jj j»1 leUJi LjjjU* sU>ji ^ &wi j*ij jjjc j*^' 5jU.j j* 

6] ^ Jj*33 Jlj-JI II* ^ l*(*?lj ?**UI ojliift sL>ol y-tle 
^,-1* 3-*«aI jl *J ^ ^*JI J-*l- >*^l 8jL*J oljjJ oL*Jl 

jJp ll — »U ji-&j jl^uu >^#jji SjUl obiJ »i-«jii . jiutyi 

i^jLwJI ^Ju> i-J-tJjj JujJ>3j Ijjj^> HubSJI Lf o^a» uj JjS^ JOsaJI 




Y> . 
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'■I*.. All dnlLaoij e|^Jl|J djjl«e«l| j£>L&ll cuLbaJ dui|ja > c£JL£l| JbAI| 



5>f-^-l V'-^J 2 uL JJL>1; fj-23 culj Hub J-Sj bjj^II tPl^U 
*-i**ljtl 0[ Jj-23 j>j-«Jf tr iP .Hub— lb IgJL^jj fjy ^1 jjjjjaSJI 
Oljjj eL><j| $j5j of J^ u*M IEEE Jl^4I b»jJw>l ^1 802.3 jij 
0_» liJUJI ^Ja2ll ol 0J-> (j-9 **UJI iJjIap dI*jI ^ jj^jJI Sjl&J 
OjS* jt ,> ^ IBM fcjA AjjJ^I jJJI SC30-3374 plj jj^Aill 
,«ULJI kjjlSe oL^jI oip ,j9 jJ^jJI SjUil CiljjJ oL>Gl 



SjLil of jJj .CSMA/CD Jj-^JI 3_i.> J^_> & J*** 6^ US' iS^All J£.|j UjLw 
.cdULuJI JLo.j^ 1^j)Ia> J ->kI o-« j-jjju^II aSVlj illsJl oia ^a JjISJL ia-lio jjjjSJI 

^jJLc SjJtiJI 4_jJ O-uJ 4jj2j jLf> 0lS ^J US Jwu jJjJJuS JS ol JjfcJ ilJj »UJ| Jj 

Token Ring iuilnJ| dKiAlb <plKil| JuS| jj 

J>hs tsUt -HjiAaSJl |j_»j .aSju^JI JaUSJ SjsIj^ 4*^ Jji> ^ Token Ring jjUUl 
JS_£j l^J^BL-lj IfJl—jJ p3 jJ oUyi oljLbl 6 i o-o aSbb ol 4*1* LSljil 3*^ 
t5 Jl*Jl JjI£I| Ji*b jjjj ^sJi oljlfjll jUsi-lj oA>i j^t o* ^ |»j2j y.j .p**- 

i5-* -^ 8j *'j 3*^ SjLai is>- jjj-j* "^ <ji jusb ^yip j^, ^u : »ial ^ s^ ,> jjsf 

"-"—uk C>*i JLniJI ji L_AJ| L_i3l^lli .jLi/JII Iul.w iJj^j ad* JjSIjII i»Ue 
j-3>^ tM^nl» ■iUij'il SjLiJj ltr J|jj ^ J£ JjIsji jj* beacon jLijI BjLiJ 

SjLSI Jj2i«u ^ 4AbJL (Upk«) jJ-jjjloS jU^. of -jJj lift .U>USl UUJI ^* j"^; P <l 

~a£+Z)\ r M*l ^ jSjj^I |i» £jA, 3JUJI 6^ ^ 42^0 ^jJi SjU ^ Wjili jLij^l 
SjL> cljJej aSj_JJb *i|ji* o*-^ 5JL,j J^,^ j^i . Jrfijsll ijUc J> J3 ^s Jjjjl>o 
0-4j .U>-uJ jLAj^II BjLai ^jj L-ajI <>-iuj l#JJ US' jUj^II SjLil 4l« ,/IX, J jiJI 

HLj^JI cjNj^I jliulj 3J5JJI y^^j ^i 5iliJ| Jai&i pl^j ^jJlj ^U-jLai oja J5l> 

Jii-aui r u=j 6^ ,j ijf ^ .as^jji ^^ »u*! ^u ^Uj| ^i a^ i ^ 

4SjJJI ^j^ j! j«i ^ ^.Jk, 3JL>J| oift ^ ^Ub Ji^ a^jJi SjLcj U«* |,L3| (> 

.31SLMI r^UJ 4-*iL J>.Jjj Ol 
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(^uuUijUI ^iljlaoJI : JIM a^uulaJI ^il£iiu -.f^j'r^ Lukadq fjT-" 1 

: iS^JI jjjs ((Y<s) (5j J£iJI ^ £-=^11 jLb)fl 

: (Yo) flj JSA 



Q00105a1da735l 




|02608c741965| 



3j*i*JI JSaAJb 



dUj Juu .<U«U jlb^l (J^-IJ t-JjutfJl £)I_JJ* J*>V Oj-^l O'j^*" /<■• &'^t <J^" o'i^W 

«_-ij j-jjl? 6-e j'-t'j" (P* p* 1 ^ 1 -* p j«i p 3 ^ "-H^ 1 iSj-iJl lijjlij 5j3jll Jl&w'ifl 
.LjJL&wl p iuUjUI d' J* «Jj* ^ jl^fl *JL> Ji*o ^5U 

jUI j-3jj>»igll Jui* J_^u (j-i* 45*1*11 JjLSI Ji.b obj^ 1 ^ jlt^l jji-u 
jj»jju«SJI »aHj JdJU»-a t-L*^ tiiJ -»J' (J-HjJI ijiojc (^u JjaII . « . Jx" . h'i <lL>-j1I alb jj-cj <ULjjI 
ojj ^yLbJI JjLSJL 5jjJl> jxx*i Sjlij JL-jl ^ IjjlJ 4a1>JI o* jlfjll lift UljL J«,jll 
LlUfl u^ 6' i>-Sjj (j-jJl 45-a J»-2i Bjl>Ij jjjjutj SjLij oj <Jj*J JJ-*H li* ^j -lS^-I 
.4jUL»JI J->b 8jl>I_5 oL>0'I ^ jjju (j\ o&Lt j. ij .o. ll l ojLil &l US' SSjuJJL SJaiJj 



^ f I kLJI VjL2* oL*3| ^ &UbJI J*Ij jjtf J^SJI SjlAl Ja 
C\ ^ JJW3 Jlj-Jl II* aJU kl^lj ?«UU1 uJjliU bI^jJ y^' 

u Je. ir ^U. J5L-&U ju-ol^ >,j«Ji SjL&J uljjJ oL*?U .^MJ»VI 

IIa'^-j .0*^3 u^j3 jL jl bL>OI jtj ^J3 Jj^I SjU.j Jn* 




Y^ 
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-'■K;r*.H iAlLaJI gl^QI iijUfioJ| j£»LAll dJibAJ iiu|ja ' e£JUl| JtaAJ| 



.(Unit 

Multi Station Access ^lL^JJ jLai>l) MSAU SjjjOII oU«k*JJ J^^JI ojl>j W 

.(Unit 

Smart ~ Ikn.H jl ol>l) SMAU BjjljuII ol_k»JJ i-jSjJI J.j-^1 Sjua-j ^ 

.(Multistation Access Unit 

j»j|j_i-j iSLuiJIj Sjl>IjjJII ClientsJI Sj^>Sll (> JS Jj-pjj J* c=/>Ul£)l Jjju 
JSLillj lj_» ."iSy^iL ojj-^II j^l HubsJl JJU ^ Jii\ MSAU Sju^L 45Lu2J| 
SjL-ij j-tjJu tr l* J_<ui3 ^j 4j1>.|jJI JMj^II oaLSJ <d>l.iy Hub U •wijj (Y"\) »3j 

: icLJl vj^ 2 * ' J ? J I tP j-j»tt3Jl 

: (tl) fSj Jii 
aal_ii <l_LJ.|j yjj HubsUI jl>! 

,i«LJI OjUe 




jytilj J£Ju 5a>jL> 4iL> ^jusu) -Hub (jL- Lji>|jJI &L>J| Jj^>J »jyj IJJD 

HubJ|diLul^i>| 9 di|ja9 

JULj . JL-a3l ^Ijj \ . ^Jb J*L-i3 IBM ^4 L^»OJ3 ^aJI MSAU Sj^jJI 

ixii jj-Ij (UU) Hub ^U UmAi cyfl "51 Token Ring jjU*!! JS^JI olj S^Ull 

.jSsSi ^ Hub rr ^ j^iis of 6^ 3jo> j^ 6 i jyj j^i ii» ^ 

VY p^uj (^Jb SjjtiJI L^_jjJ oj_i MSAU Sjl_>jII ^ o<a*3 HjSt^. 5<uui J£ 

^ UTP o^LS JiL.* ,> U, oIjjjjjl^JI oiA JLxil £,[ Ub- ^ jlrtl ^ j^;t< 

Ol <£a_^1J o-^y 3JbJI »jjb yi STP o^li lu j3jj>tfll Sj^l J^,_j3 jip o! <>*> 
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iuNiLuiUI ^iljlSLall : Jill ^uulaJl ^ilS^iii <^pq u ; Ui -"-] funial 

.J&\ J» jiyu^jlt* YV j*J3 
oLullolj cjljji HubsJl f> *ili>M> Lcl^ii |>j2j ^1 cu\£j£i\ ,> jujdJI JUa 
Lai-ail JSj-UI cm J-* cs-^ tT*' L '' J^ >i<,;u:; HubJl I)-* 3 t»L J)2JI La J^j jjici 

.HubJI fr-Jj^uj 

^Llui JjS" ti>l cs-**i 'J-*;) ~ 3-SJi« Token RingJl i^IaUJI cS^i »a-aj UjIp 

cSj-i-l (MSAU) UL> 3_iL&l cjI Jl>J 3JL>JI oia ^ -jiyu&t J^ai* MSAU Sj^-_j c5°W 

0J_>j J-^ c)l cS"^* t>a ^ ! f^J^I lift ^ <U £j»oi»JI ( _jJ«jij cSJJI Ox»-jJI yjilSJl 

«J cMJ JL-su^ll Siij^la (>C jisuJI l>AAj iSuL&JL j-oifi ^L ULal* £)jSj £jf c y»..t-l i » MSAU 

4-Sl>Jl J_je>- 4_j«j^ LJJ <£f>$t (YV) (»3j J^LiJlj Ija .&1>JI <> tjj> Sjl>_jJI oi» ~ur." 

MSAU chHJ^>j JiL>. cm j I LftJyuj MSAU oj_»j J!>L>. cm viLJJj Im^ LukUl 

: { jojJH\ I s^ - o - y; ^JLeuU MSAU okI.i>j djitf JiU*. £u _jl lw ^ j.'.Ln'i » 

: (YV) fJj JS* 

jju»J HubsJl ,>» Jrfjli *>Uil a^s 




t-dkn MSAU Sjljwj J_& 4_^=>U>JI 4_cj.jli.JI3 L-^bJI LJiUJL, JUrtl-tt 
oi iit-j.->o MSAU cjIa_>jJI cV» j-jJjJI J*-=3^ Patch Cables J-hs.jjJI cutis' j.Ijl> 
JUjj MSAU oU>jJI 3it5 JJ_ o^jJl ^ ^j cSj^H 8_>yi l»3 ^ ^j-* S_>j JS" 

,(0j*j_u 3') 4aUj 0Jl>-Ij 4_->- 

jLb£iiJ|<£ia=uaUiLiJ| 

jS^jjM^ jL^> cJl 6' ^ Token Ring c$j~*ll Jiy+il -jIo 3j21»JI 4_*_J1 ^ 
LaLsJIj oljjjJI cj-9 _)tjjO-»^l 6* Jj*-JI SjLil £Jl jjAJl ^ cSJJi J-* <ii ** -J*^ 

Lf_)jJ Oj—Sj <^r>>^ MSAU i^jIJl>3JI p - w— v JiJj lift .L^USL 4_u_l JsjL-i Jl c5 J Ji Lm 
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cltKiitil) iAliaJI e |^l|J djjLoe«l| J*>LuHJ rtiUmni di±)|ja . <£il[jj| JiaAI| 

»jjjj *_j ^mj i£j_iIL 4_3L>lj s.|j| ^j-J J-i«j NIC Sia-i ojli (jL jjjaJdl ^ BjjuUI 
.JJsuJI OjLSJI IJ_» ^ J*L-ill j3j)mo,<II «j JLartl «L2j j^iJI ^ MSAU Bju>jJ| 

j»J u_oj JJaP <U> .£>Ju»u jlll jJj^juJlII ( _ J k>j3 jxt«jJI SjLJI J*j>u ^j^l lift Jjl«j 

.iibJI jAfi yljjjJl ^ 



J^LSj ^jjJl MSAU 00*3)1 ol Ju>J IBM ISji, \ i>t) .n" jil\ MSAU cjIj^jJI ^ 

4-L^I _,! JiuJl ^j^l jjjj tf f CHj .fcl*Jl* L^JLsul ^bflj lfc}k>J ^Uilj JiJuj 

.5Ji>Jl iSjuiJL Sj^-jII LjIII c^UjfLlI ^L ^U JJUl 

Token Ringc£jUcJ|j£^|c^|9dj^|c^l£iuyijc^|}jl^| 9 l^ 

jJjojl^JI S>^1 Hub j! J^pjsJ STP JjLSJI j! UTP JjLSJI |i|j*Im.I c&j, 
JIjLLj i-=L>Jl jjju>J| UI ^^ ( YA) |i, JiLJJlj li«, .Token RingJI <S^iJL Sj^jJi 

: 051*1531 6* ^1 Sfctt 



Type 1 cable 



UTP 




: (YA) flj Jii, 
HubJi 6jj oliUJJ jjrfJI jjj>J| 

STP osIjLsJIj Type 1 o5bi£U 
UTP cSbliJIj 



^ I^J £^' <> J* (»^A«3 Token Ring jjLwil Ji^Jl |j !Lud»JI olSuJI 
Cm dJLill ^_UI ^jii^j olSfJJI (,-Juu ol 6*> ^ IBM c^l* <> Y aSj j Y pSjj 

.otjUliLU IBM pUii ,_Lu-xiJ Uu dljj UTP oMjLSII 

cu^LS ,>• ^ pJj £-j-i)l ibLJ* o-» Sjl^_jJI oljj d^jj <JU ^ dUJj MSAU Sjo-^JI 
Jl>») jl* \ < • o_e JntfJ ** <il— > 6j^ 61 0^ jJj#-SJS 6 | o^ ^ .IBM 
U ' STP ^L£)l pUii f |jiiJL,| ale dlJjj MSAU S^l ^ (.J VYA 



Y^o 
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OiMjUiUI ^IjUtll ; JDt .uulaJI ^il&jii .*fS)Jq laohajq |-i,; ft - n l 



STP j! UTP oU Mj— J*L£JI U* 3 Jj_W ^jj^i j^i 6 | jyy JJUaJ | |^ ^ (j>j5 

■(f 4 * A J'j*") j 1 * 1,o £)* BjL*3 
<>« JjLSJI Jj> "isLA (J ^ i i\ jjkII ^1 -^ IBM *£ys oli-alj^j .Ik; Jjs *L« 
^ . JIjj^) jUio^ BjLc oUUl f j|^ ^ ,ji j| 3 \ j^ ^f jj MSAU oj^yi 
^Ul (jA^ 4U»j .IBM c^LS pUU <> r p3j £>iJI pbi^l lUb* ^ ^JUij (.jj 

,4f^SJb jj^ojl^ jl^> ^slj MSAU So>j (_si o*> 

jU \oy &* SjLb ^l Sa>jJ MSAU ob>jl| ji^i ^ «L«U ^Sll o>J| 

YV J-a-sj-d 4_w!>Ui uj-£> 6? <>-Su>j Token Ring UiL> J_S^ |j_» .(»jlJ o« « Jl>>) 

.UTP JjIS" pi Aiu-,1 ill* ^ U* jS^jjl^ VY J*uy3 jl STP JjI£ plj^wb U, y#x£ 

Patch Cables aito^l|e=i[Jjl£> 

JJUj .MSAU oj_»j isfj jS-j^ ^1 o*« <L^jSJI Jm ^ Jwu U^JI ^!>Ll£ 
IBM pUU ,jJj IJ-ft .1*. MSAU 6x;jw.j J-aj <> Uyi o£«3 ^>UI<J| ,> l^yi\ ola, 
ofl»j-ij Jj-b (iL oj^j 6' c^ij "\ |*3_) £yJI 6- O3& ot>Ul£JI eJJ> d>l -^ cuMjLSU 
&-> iiLall a<u ~*~u iJjmi aLo^\ JjI£ £,! t5 ^«j (»j5 \ . Jl^*) jjU n 6* Jl£» "^ 
Jrfi (j.jS ^ a • J\y») ji, i 1 jl/^u MSAU oj^yij J 3 j) ,... , > ^i 

J-^-l &-* "\ |J)j ^jjJl ,> ILjyi JjIS" y^o^oiJu Leyl -^iu Cj!>UI£1J IBM »Usu 

T pSj ^jill ,> ^1 o!>l*l53l J3L SjLjJ 41 
._^tLw JilAj MSAU o|jt>.yL» jjjutfCII Sj^j>-| Ja-sjj ^ 

Connectors cjUia^l 

I4-J jv_ij U BjU Token Ring (ijluJl JiH^JI ^ jui«3 ^1 i^abJI ci»1£aA)I 

: cl.M^jII ,> HJUJI gjfil JiL3. ,> IjjU oUjSJlb ^^LLSJI J^ja 

(.ji^L-u ^yjJl (Media Interface Connectors JJn^oJJ jUavi) MIC cj^Lsjil <# 

Y^^ 
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-'. I^.A.II ailLaJI g |9JQJ cbjLofioll J^L^ii a ..'.. t -" 1 *m|ja > c£jJL±l| Jbnl| 

LJjJl oULJI o^^w Uyl <J,*3 Lpi US' A gpDl <> IBM o^U.^11 L^de 
of Ut oiiL^yi ojuftj .(Universal Data Connectors •Jt-aJJ jLai>-l) UDC 

^1 cy^lSJl ^ jijiJL-3 ^ftj (oji- A j/c AJUaAll) FU-45 o.jkiaJl ^^j* ^ 

.r ji) ^sji 6* 

^1 oObl£Jl £« f.Ju>ouaj ^ (ojJU. i J* 5i<uulll) RJ-11 oj^l cj!jLo^ # 

.r jjj p^iii (> 

g> »ji>oJil- NIC iSliJl ojlS" J-HsyJ .jl>o-u ^1 Media Filters ^L*-ijJ.I <9 
LS — UJI (ijiJbJl dl> £. -Token Ring ^jUaII Ji^JI olj ^21»JI olf«JJI 

.RMl/Rj-45 

Media Filters cjbuii>oJ| 

L5 _3JI j_3^,u*£JI Bj^_»L Media Filters ob^-i^il »b>uLJ jjjj-sJI <> o& 

CijL*_ijil oj_ft £)Sl wUJj V f>Jj fj-JJJ t/^ (^Jl "UjJ^JI i*"JJjil O^blSJl »Jl>ul-u 

Sj*U=> i±jjjlj> i_ul5uj (>j oLSL^I jj_L J-l23j o^Liill o!>L*ejj J-o>J j^J* J-«J 

Patch Panels JjOD^JJ|cjLifJ 

6-° <_Sl LfcH 0Jl -« (»-jy L5JJI J^^l P^a" J^i 6* Uj-olji><JUnl pjy JausjjJI O-jp 

O-o J-ij*j l^tSUuL i J-w9>Ul ii»L>_jJ) .PunchdownJI oj^l •i^j MSAU cjIa>jJI 

03_aJbJ| Jj_L Jj-Jj ol Jj_2J jj — cJI |1_» ^j .J aSJI |1j> ^i LS^ J j,n^,H 

5_>ijL ej^Lj-ajj jjJjj (j-1* J-**! ts _iI1 2_jjUI oL5j5HI 0* g»j ^jjajs PunchdownJI 

,L,l* IjiljU oj<S ^1 ^uiJI o!>bl£J 

Repeaters cu^aJJI ©i^l 

LS — 9 i<j *.~ „ k. U o^bLSJl Lsl^ JljJsl bjLjj o-<L«j 4_j$22)I Sj^-jj-I «b.>CL.X 

JUi J5Liu J-wy 5_jj2aJ| jL^>j .Token Ring l s J LA\ Ji^JI olj :Ui»JI oli^aJl 

j-o uijt^ ilJJj L»,lj£iy Liul fij_2j «Uj US' >J4iII ojLiJ (jJ_j3) ojjSj SjLbI ^ 

nv 
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o^iuLiuUl ^iljlaell : Jill -uuUII ^il£uu -*£)2q InjhYiq yBAottl 

J!>L> 0-» *-& J3-SJI Li* J_jjj .4£jy>tJb 5jy>jil MSAU cjIj^JI && ii>liLJI JjjJajj 

le MSAU cjIj_»^JI £-3j 6-^*i -UbJI oia ^ 4jj2jJI 3j^j>l ,> ^Ij rj) *Ij3.o~.I 

»|i>i-<l *1» <ji J» j-iy (j>jS ^ Y • » Jl 3*) jjl» Y"\ J! J-oj JJ» yAnjJI L^-ouu 0* ^jLSLw 

J,^ ...i (Y) c-Sjj (\) p-3j y-*JI lh cjMjLS' pljLSNX^I ji* Ul (?) f*j £jUl (> ^!>ULS 

.(»jS Yi • • Jlj>»-) ji« W< Jl oliUIl ojj» 

0y Sj Token Ring ^UJI J-S^JI oli 3_ > a U JI ^ISjuiib ;L.jL>aJU ^jjSJI 
a^_> ^_i 4Mbps <>c SjLe J23 Jjjw <u*jj ^ Jjaj U^JjI : cd-iy <-J^-> ,> 4j>Lo» 
^il3 _JJI cjjj-SJMj IJ-» .16-Mbps o-e BjLjl* J-2J Jj_>w f&fi£i ^ J*»u j3ol o' 
J>i, SjL_o ^ Uu! J«n3 Lpi L£ c^ULuJI oljltj JJ33 J* J^u 16-Mbps Jjj->JJ 

jjJSJI v "-"- Token RingJI 5jaL>JI ol£UJL cjj^SJJ JUiJI v_uS>ll i*Ue 
$_, .kJs Sjl^Ij icj— . Jt>L3. Cm J**2— oLiuiJl <> J*©jjJI »i* 6^ ^Jj j^ 1 <> 
0_, J_*tf 4— u?.1.->Jl iS^All oi >Jj lj -» - 16 Mb P s J' 4 Mb P s U l : dH^Lill c£»j*i\ 
^jj ^jJ* J-wu cjjj_^ pij3a.Mil &SLJI 6* ^L^ 1 Bi » u» 4-Mbps J£J1 4Pj«. J!A3- 
JJ&I ipj- j r ^ J**JI J* jx>J Ujj- o 3 >JI oia 6^ «iilij 16-MbpS JSAJI icj- 
J_£u ,>Jfl 16-Mbps JJJJI icj— tbL3. ,>« J^u ,yJl 4j21>JI ^LS^JI Ul .4-Mbps 
oj_* SjjJ r j-s o>^l ^JJj 4-Mbps ja; Uj* p*si J* J*a jti\ 4] Ml ^jj^' 

NIC ojjSJl ylnli I^jLj ^oAll tuj^SJ Luuall oLSjAll (> JjJ*JI 6' fAPW 

ol^ 2^Li>Jl ^j-^Sl oLJjUJ liLi^b Token Ring_JI L^aUJI oLS^UL ^»L>JI 
<JLS1I JJi*3 Jljp "i JL^JI I1j» ^i IBM Uj-ft oU> o! ^1 oLS^iJI <> ^^1 

Token RingJ| eiLSifjidl j^alo j* Juj^I ^M Ul J* 1 ^* 

oULJI oi L-^ JJUJI c^Uj-JJ SiU^U (Byte-By-Byte oybj cujL. ^> ok)^ 1 lijb J 
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eil*uj£dJ daiiaoll gl^QJ 44jL»eol| J*>LAlJ i^al dui|ja • «£JIH| Jtail| 

vJLJ^I o^L? pL*3L-l fi^ vu-LUl ,>♦ *ji j_»J iiJjJ Ja2i as-Ij ol>ol ^i ^sLu 
e/>LL_SJl ,>« ^u*^! eia .Ij^ol^I &\ piJly .Token RingJI LaL>JI oli^JJL 1»5j^J| 
SjLjj lS _Lc 5_,jiJLj £JL«j o!>LLSill u— • ^*yJl "J* 0! ^l -^ •**" Ji t -*^ 1 0?^ j5 
Token RingJI ^ 15.. All jj.w. jjS olj^ SjAe Jl^*- Token RingJI 4£jJJI jj jl>j ^.k. 

.LjUJI o>Ll£iJ Io>! U 

Token RingJ| «unl=aJ| ciii*i;ml| JioLiid 

J-SLtdl y-sUy d\£ Token Ring (ijlwJI J5L»^JI oi U>£i J-aill la* 4jIjj J> 
i^jU-il J-SLJI o>* o_. fi JLy . J*3l i-jl—UJI culS^ui JL>« ^i EtherNet ^Ludl 
Token- ^jlwJI JS^JI L^ie ^ ^1 L^Jj^ill 0! "*| jltfUlj hi*** ^ EtherNet 
to-* j->j.nJI (jj JjJj jju^JI IJ_» Lr -9j .j«JLw j^"3 yj 1^ ^-p[ ^ ^"^ JI3 3 ^ Ring 
»_Lejj J_>! o-« Token-Ring jjl-wJl J-S-tJl olj «iiLSL_iJI jLjl»j i*X-all olSyjJI 

.oL£f£j| JM> <> 4jvj»JIj LjLl>JI |>LJ,I (Jl i»JL>u«Jl oUxdaill 

Bidged (JjLj£ vi»l£jL«i jjuuu >zjISLi— vJI £>_« 3-iejJJl oJ_& ^U Jj—2Jl Ua jjj 
cjM_jSj3jjJI J&>3 ^1 ((ijlj^JI cbl> (> t^juwJl Lf-a*ju iL=uU L$Jl ,y*<u) Networks 
( ^J> J. j . n i. ' JL^ i>jj«&« cii'ijS'jjjjjJl oia) olSLutJl jxc oUUjJI Jjij cjLL&c »5L>o ^jJI 
oljLfr-JI : J^fl lju-.L>JI ol£jLi. <^uSyj hjfcVij f-#>*&" \±$&t ^UJl J_^UI 
(Systems Network Architecture -JkwlJ jL*u>l) SNA J^j^jJI JJu "OJ&iil 

Transmission Control ^JJrwwJJ jUaii-l) TCP/IP JjSjSjjJIj NetBIOS J^j^jJIj 
_ > j_ e kiiULJI J_si oLdwu «_SL>ull J^-Sjjj^j ^^Juu jjJlj Protocol/Internet Protocol 

.IPX J^jjjt^JJ *sU>yi (oijtfill Hf^a 

oUajk; J_l» LAN U»JI obLiJI ,_J* l*ke J> *a*i j&\ oliukiJIj li» 

Lj>JUj oLiuJajj jJ^jjwiJI Sj^_>i 5< JljJuJI jji6 4Pj^ll oIauJjjJIj ^jj^J^ll JjjJI 

<>-* jd-^JI > ;'Jh l " >".i >>glj j-j^JsuJI 0-« jjJ^II LJ vijJo- cjlajjkill oift J5. . .j^-JI 
L-*^ SJljIjIJI olSi^l o L a .L/JL-t.1 Jaft^OS ^ ,>j .S^Ui JwJl ,> ,^«j ^ jjLsil 
JjSJI cA*i W^l ^J .(ijlj^ll j»U>a-(L OJu^f olSl> 4flLoJ JjJa (^ juaj .3J Jj«j 

: AJ\2i\ cjLjjl»oII h^JI j^jJ Token-RingJI oll.aJI oLiuiJI ^ ji>a-M> 
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o^uUuUl ^ljla*Jl : JIM ^uuUI ±i\Z+ui .*S)3q hjlrnq pvual 

6 I_SJLJ cyL>.Li>l3 ojUIkU ULapj A.1\<J\\\$ Sjb^l oUUbuUj j^SmJI vSjl-w 4) 

.Oi*LS*» j^* *J**All tijI^JI 6» »^«**U pj^' 

..-1*1 J2i ck^jjuj oil*j-» 

J_S^J| olJ <_-l '^. ) l cjL£jL-iJJ 4.i-«..\,lb Lju-u jl_.jj>- j-*j tsUlj JUJI IjjJ.1 
ajU33 JjIjl; jjSjjJ Switches cjibj^aJI vj*-"' pl.i*i«'l t/ Jj*y Token Ring tSjL*ll 
i5jl_£)l .IjW—I J-*l 6-0 J-5M oJ-aj Lfjailt US 6-» ^JU J 1 -* *!•>' i5>«-«* 
UJb. o-> jU-* J-53 ts-s J-i«33 J-i^l BjSS o^ JyJI Ua jjSj .Routers .sAiijU lj 
d!j»j .i-u^l |^Lj Jj-j*^I lj* &1 ^i*J Token-Ring jjLiJl JS^I J*-Ij lS^ 
-_aa ^1 lail^Alli r >M)l ^ .^jj25J| J*->y ol»j) ojtf y U5 J** ^^j-j^oJI 
^ .jiOL-J ^1 Sj_*u?JI o^j^JI oiib <> J51aj £jH* Joe j^j23 ^ J^u HubJI 

.jjUA] JS^JI IJj» 

iSaujLo itacLu 

Token- jjL^ai JS^JL. 3-=L>JI oUUj«U LiJU Ul f jij ( \ • ) pi, Jj^jJI 
^LJI &_, ^1 ju>JI yJ» U,! J*l^ jftj .&UI ia**> ^ Uli/li ^Ij Ring 
Uja-si ^1 oli^ljll £. Jiljli jOJI uUUI i5jU*ll J^wJI J*^ ^JJ^ 1 <*"W 

: JL*JI lift o^y^-i IEEE -H^' 

Token-Ring d jUuM Js#a* *-»*» ou-»^ o*"* 



Token Rin g jjU>*J1 J*«if*ll difaa1»o 

l5 ai»Ji ,_j*>oJi 

UTP jl STP 



IEEE aa**11 iA«1*o 






tY» 
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^Kiiti!! «udia«l| el^HJ ijUcJI J&LAJI iiktiii Auiha : c£JUI| Jtxolj 



Token Ring &U*«11 J£rf*11 itta!^ 



IEEEaaaJI^I*. 



i^li» jo* 



^jkll «V^I Slot io-jlJU 



Jl \ • • 6-i 0J-& UTP ^l£!J i^uJb 
Oj£fl STP c/jblSJJ 4j-JL Ui pi \ Y • 



Impedance 5jj*1I JSjUII 



i^P-p ,^-1* *Lu ilijj (j,j5 la^ JM iA 

I o5Ul3l 



.( f jiA Jl3>) jli Y,s 



.msau oji^j rr 



6-^ UTP o,!>LL<3l f |jA&-l Ul> ^ 
yb- ^ L.I Hub J£j jjjAx^ VY J**.j3 
6— 1«9 STP o5bL53l |>|j£a_1 
. Hub J5u j3^u*£ Y "\ • Ji*ojJ 



y__o aJsuL* J-5J 4_j ,y-y>-*nj> JjJs ^—.flSi 



jjj).i i i<i^'H 






(>_^ jJjjx»£JI 3j^_>-i o-« JJ-* ^j-^Sl 



ArcNetc£jUfiJ| J±uAJ| 9 AppleTalke£jUc«l| j£u&J| = ,>iu>L£d| c ...*i | 



i jl^Jl 3-^UjJI J^L^JI 6-» o*^l Ui— LLiSl^ J— «JI ft* Jf- Lys 
tSjU^ii J-S^Jlj EtherNet jjUil JS^JI : Uj j3>jjl»£JI oti^A JL^ ^ jUoilj 
tSjuD-s JS-4^ l-^-Li*o jJ ol^iJI o^L^ ^ J_„J| ^ji^j li* .Token-Ring 
J£j*JI : L»j Jb»JI lift J ImKUl ^Ull J^l^Ji ^ ^ ^j ^jjjj ^^ 
i5jU*ll J-itfJI u! Jj-ii 3-ila#ll ^j .ArcNet jjUUl J-S^JIj AppleTalk cjjLall 
jJ jJjS^L, J_ji ^ijt <> ^3^5" iy+>\ <> aJb ^1 ol£ajJlj pjijL^ AppleTalk 
s j*-*i tr 1 * -i-^ ^ 4^1 oUluj ^Ij^ju jJl. ArcNet jjlwil Ji^JI i ^p. 
^ J_2s ArcNet tfjUdi J^Ji iLu^s i Jjii p«ll J*j .PC Ju^iuSd! jS^^I 



YY^ 
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(LuuLwUI ^iljlaoll : Jill .uuLJI ^l£uu .-uSpq hjhilq ^jawl 

.EtherNet ^jUjJI Ji^JI <-«*£ SjUj JjUu 

: ^31 ^z BjjJill wLJ (jjfuLtf J-oAJI <> e.j>JI lift i-iljj <> ^j^jjj (jl jju 

(j jLajJI J-SLifrll cjLjjISUIj jaUjuj ij-jLf^l cjLjj5J.i (> Ji? t_ijj*ij Jh-^>j W 

.AppleTalk 

.ArcNet 



.&Jj £» Jlj> J*til C* f*all U» l-ljjJ.l>j3ttl SjSaJI 




AppleTalkc£jloeol| J^.i>l| «=^ £MlU| «1u 

\^AV aL* ,ji AppleTalk ^jLuJI J-S^JI p-a-"^ ouLJ j3jj*aSII jJ i^i 

J_j| Sj^_>-f Oi "Jj-^ JJl-^jJI lljb jjjj .aj-j- wt ll J_**Jl oL*ja>wu j»f u>. . i1 , l |»UaJ O^jJ 
4-5j .f"j) l-u-jSjJ 4-jU* J-jc>u Lm I^_j jj-^jL.1 ftj-a^ d Lu -. fl'il l (J&llajj OJj^o J&jii^L 

UjUIb BjujlJJI l&LuJU j*-o2i AppleTalk jjUiJl J_S^J! ^ J_<a*j ^1 Si^iJI 

fr <<,_■ J_J 3iyi L$jwui-p ^1 dluui-lll &JJ ^ IoJl>ouJ.I lu^LiSl oL>dk-aJU 

jlj> ji <uL&d cji_>Jiuaii oi_«> d)i v^-4 ^h j*$ ■**■ Jl ^ j^ 1 <> £y V 1 ^ 5 cjl 
UJfiV* (uj»U»j cjUaj^._jl UsuJjj) L^j£Jj lS^-^I 4^1 cjIIu ^ obhlk-aJJ jx>£ 
JL^o ^ (^Jw 1 -^! c*W iljIJlil ol.».lkMI i> o^W ^ Uoflj lis .cM£UJI JL>- J> 

# AppleTalk 
& LocalTalk 
<® AppleShare 
<• EtherTalk 
<$ TokenTalk 



t\t 
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c^l^aoiStlJ e^U=hol| £l^lM dJjtofioll j£>UddJ iuUtaAJ diulja > c£JL±J| JbAl|^ ^ 

AppleTalkc£jUcJ|j£iJuy| 

j^LJuJI 6-^> O-i s-*3 J-^l v^LSLuSJJ iSjUll Ji^JI 6* 1)1** AppleTalkJI 

: AppleTalk ^LwJI J5^JI ^ ±&* jti\ aU^aII ^o^l U 

AppleTalk ujjiwii js^ji ^ 




,> jL$-> J5 1 J3-Ij Built-in SjIx. oj<Li d kuMl l 0L0I5L0I3 o.ljj5 ol ,y*J IJ* 
<>_« i_ulill 4jL>jil oL J^-oJl jjJ jj-oJI Ijj> ^j .(jijltfU SSyi l*>JiS ^1 Sj^s-Sll 
3__cj*^» 0* I) 1 ** t5jU*ll Jia^ll liaj .0^1 ^JljolJI ,y> AppleTalk (jjlwdl JS-^JI 
*-**&?' Uuttf ^jJ) .OSI ^ _>ll ^Jj*JJ Sj^-U. Ujbajsl 6^»j ^1 ^^jSjjjjJI 6* 
£Jj_*JJI J._v^.-,IU oiSLU " 4-0JJ&I &ljt+tl : fll \jubJI oISj& uuSyj JuhJvj 

.(OSI iS ^ J i\ 

iJjLajJI J-SLj+JI ^yift j_»jU3 ( _ s _jJI cjLSl-iJI cm ijt-j jIq-> ji J-*-»>» J-lc 
vljjjSJIj 6x>j t-Lsi iSM5 JUa dJJ *Uui ^jiaiJl ^ jjill ^ £*-=*. AppleTalk 

: JlaJI 

<>j d'j-** ^-iJJ 0^ 'J! ^ *4$J »illij iiuutJJ ,>su>v9 iaUc *\y?\> jl*->JI ^jSj 0) 
J_>b jL$-^>JI li-jJ i'j-** Jj^-J pJ^ *-&> (jflj .^ fl 4J u * iJ J &L* »Iji>oLuI 

ajb £)lj_xxJI IJLftj 4-^.hJ.lI (jlj-JiB qo-x*o><1> jL$_J>JI ajAj 4JL9JI 0JJ> ^3 4iu-iJI 

YYV 
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■LjUmLhiUI ^iIjLslaJI : Jill -uuUJl ^il^jjii ^irfS)3q Ja^Jauq f''\'~' t 

,i£jjJb i>llLl c«jLx»JI <eyj*j> j_jju> ^ {£}} UUu ^IjAe JiLtu ojujl>u' 
^L^ IJI U JjJl>J iJjl^j dlJJj ^SjuSJI jj* 4J u ^..a-hII olj>*«JI ^ jL*J»Jl fj2j (Y) 

.2 al (jl_ji«JI ,jJu 4J (>ouA>^ <5ljJJIj _^l jL$J* villi* 
mJLuojj a_ij S^ J-S" (^ 'UJ- V j^>jj j^SJ ^l^jiiJI Caji^ij iiuil) Ll»Jj». iJJLail 

LocalTalkJI dil*»nf.l| 

^ L«jap l$_JI jLA. AppleTalk (JjUjUI JjSL^JI ^ jl«2*j ^1 olfLuiJl 
LSjjKS' CSMA/CA SJLJaJI >j.Vl^lI oISju^JI oJ_»j .LocalTalkJI culSli LfJjS' j^L,! 
i_yl5Lol £-« STP cj^jLSJI aLiii-.! «_* <j>*-iJl jl ^.k^JI (JiLiJl J£j.JL> Jj_-»j 
oL JaJJI J-j-J jj^JI I1j> (jJj .3_j5j-=JI .JUStl cl.^jLS' jl UTP cj^lill ptjL&OMil 
j^jJI 3_<jlil izjLjjSHI J-i-b 3_jjo<i L^-J^ dlJjj 4— au>.j jjio LocalTalkJI c^liuuiJI 

JjLJLO L g~£l3\') CjlSaAJI OA4J JamIJJlII >ljil (JjinW l—JLUOJJ L>^4 . (jiftJolSLj iSi^ul L^-^.U." 

i_u-oj dLIiS'j (230.4 Kbps $_» BjLjjs LocalTalkJI ejlS-^U 4jl-«JJL ^LjLJI J2i) 

5}4_>i JJ>-b cjISul-SJI 0-« 4-r<*^iJl tti_J LawjII NIC ifuu&ll ^>}^ V^J 3 *LJLi»0Uu] 

ajjaaii jj-e LocalTalk— II ^IS^aJI $! ^n «lLJiJ IBM g, Uiljall ^.g^All jJjd^l 
ji EtherNeLJI (jjLwJl J-S^.11 ^ jl*«u ^1 .^oJI Bjj-^JI ol^.,,AlL UjUiL 

ol& 2db oy^Lo^lj C/5L.LSJI LjJ -w-*j,j (r«) »Jj J< .t.llj 11a Token Ring_JI 

: LocalTalkJI 



Connector module 




pin plug 



LocalTalk cable 



.LocalTalkJI 



o5LL£J| aUij J> »j,vui cS aJI 4*iUI oLj^JJ Uyi _^ij LocalTalk ^lk^II 
olJLJI J_wo jj Jsljj 4-LJa.. .jAS-mJI JjSj3jl>JJ Uui jx&t US LocalTalkJI c^I£jAIL 
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eil£»jjSilJ didiaJI g|»I[JJ dJjL«Col| JfsLAJJ djdLtaAJ diu|ja • <=jJUJ| JtaAJ| 

: (^Lj L> SjjUI oU_j£II <^o <>j lift .ifuuiJl Jib 

.o>USJl & 
.Connector Modules J-t-ojiJI oljji W 

^ j ,:.»■ ^jJl oKi..ML, Uj3J— .1 oiLlSJI gljjl jJSf jjuW STP o5Ll£JI 
6! J>2J jj^JI &• (jSj .(iyKiJI jt ,^«kJI (jSIJull J^hJIj LocalTalk ^Lvdl JS^Jl 
.JSH\ ^ jLf* H j^ej3 Jb Sjjill L^jJ LocalTalkJI 4£^5Jl 

oUjSUl |»Ijl>..", ...J J-^>aj >iLJjJ LocalTalkJI oliaAll L_jy*3 ^1 jjjaJI uuujj 
cjL->-1V» I^_Lal> ^ cjSJI qJu ^ij oKj.ftll oLiijSi* *j. uo j oli^ L ^ . ^1'u ^1 «Lolll 
,^Lp JjlLU of O&y PhoneNetJI iSL^JI Jlill Jjju-. ^Jjo .JL>JI IJ* ^ Apple SfT^i 
oljjlj (jj-fl.J.lJI <ii5LL£ »jt>u_-<j oli.i-.fi 1 1 £>_» 3_j*3JJI 6J_ft_j .jiLS'^l t5 JLc jLgj»> Y^i 

^L— <l (j-1* LftJjJjL) 0-Sloj CjuSyi (jJu ^3j O^LLSill £>« "UftyjJI OJ-$J <Uuuoll Jj^ejjjl 
.CjIJ Afuui (^»i)SuJ Hub Jjihi-il £>£«j Uf (^JftiJI ^iJuJl J^«JI ^ J*WJ *^-i l$jj£ 

AppleShareJ| 

(jjLwJl J-ii^JI <^lj <5L>Allj »j>ru>.i.ll <JUUI <ol> o* ojLc AppleShareJI 
uj.^3 Client 3-£j_AJI o11=l>k ,> (jSl S-aa>JI gol^JI o r L JyJl Li* J^j .AppleTalkJI 
.Lfj 5 ,nl>ll cnl.<f % >-„fj,l Apple i£j_A Umu ifJJI J^LiaJl »UaJ (> 43wJ J£J 4jU 
.jLi. £>_e SjLac ^_aj SiutJJI g5_j u . u -t L ifiLL »jL> Liul o>jj <JUUU »jl>J iiLojIb 

.i*LUl ^ Spooler Jj£ll Al/Jo ^ juu*j 

Zones diobJoJ| c!ilfi9oaol| 

^LsJ Lm> \ ( lj , r» 3J o-SLoj L<-jlJj 4J2i-« L^ju, J5 1 <^jSjJ| LocalTalk cdI^jAII 
Ija .Zones jtLUL. uiyo Likw ob^ pbAJU JiL> <> iUjj |^>J| B_^ i£j«i 
rt^suiJI LfJuuj iLsa* LocalTalk h&ku, oUj*^« oilj Ul -v^j (T\) i»3j JUJIj 



YYo 
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o^wUiiUI Aljla«ll : Jill .uuUl ^il&iii -tgpt) u jh Y r ^ 




:(H)f5jJii 
,jAj LocalTalk fcu* ^i* Jassj 

&SJui< ,>rfjSuJ oA-hjJI I^ajuj il^ul* 



LjPjAJI ol 5 . j -. fJ I £)_• —4_j2Jajw 4_6j*j»^ji 4„,.tlnlo _d J^-JJ ~ ^jjfijfl 2<Vf. Jf 

J^Jj j^ ,nll lift ^yflj .ILjiJaill l6j*>wJl jl 4lklll ,wl dM>. £>* If A_^i? ajj Uo SJLsill 

ol—»a3JJ Jj — u»_jJI j» j . j^ e- ! LocalTalk-JI oKuA.ll cSJ^U £)_,;jj*.jll ^j* <^~ , - U £,[ 

jl i_aJauiil Jl^Ju*jj jLu>.| Jt>L> 0_, JJsL-u J_Sj dL! jj Jj-i-Sl — 1<; *" ; Sjj^^il 

CySi v-)J— '^1 IJ-* J-iy .l+Jl dj-yJI Jljll iSlSJI Ift j^jj ^1 kikill Ibj^JI 
i>iUj «-3 0— «j f>-?t>JI Sjj*^JI olSuu&ll £>* JgjLftlb ajy*jL\ oliiil »j|jiJ djaajil J-uLa 
olS-i- Al l J-i*tfjJ pi ^ » ,i a1^4~j}\ (> 4JI Jjill Li* Jjjj .iSuuill Jj.l»j jLLu fu^tyj Jlo 

olj ISLuAlL. Token Ring i5jU*II J-Su^JI JJu c5j-3-i i-^U« JSlu» .iVini ^1 

.aaj^LJI oi* J^L> ,> AppleTalk (ijU*ll Jf^JI 

£)£*j LocalTalk *5uu£ (jl* Sjj>jII J^jOI oLe^jn ^i jl>J Jjuj U y-ii* .J* 
jjjJI j»L>jjl <>^ oLSVjil jJ^ cW«JJJ iUjj ijtfsjj oU^o jl (jtUw «jjJ I ^ aj,,.5" 
^Jb Jai-ij £)] 0-£uj 4iki« JS" £l JjSi jJuaJI Ija ^j .BjjjiS' 2l>jJj SJjjLiil iSuuiJL 

.LfJ lrf»L»- AfiUa »jL> 

EtherTalkJ| 

jjL-wJI J <j|,ll ol3 4<:.„ ,f.,IL. 1L-*IAJI o^-yj^ ^i ...j EtherTalk-JI 

p.<Vi mm ^1 EtherNet ^jLwJI J-S-«*JI oli oI£jl-5JI J_>b J.^ oL AppleTalk 

.4ju5j jl «L^j«»" OulS" e-l^-u Ojj^jJI o*^ULSJI 

oL ySjai^U 45y& ^'uaj <> jjjjjtoi' jSl ~ouu o? 6^*j EtherTalkJI ojlSJI 

Uf .802.3 (^3j U^l^il L^Jjs JjJ^j EtherNet jjU*. JS> olj «£+i, &L J^uL. 
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-'. !*.. All diliiJI gl^JJJ dJjlofiJI J*»La1I JliLLtaai dm|ja • edl±l| Jtoil| 

ol3-JI (^Jii ^j 4— *J ^jLiJI £_, ^U J5^j ^U EtherTalkJI ^.UjJJ So-JL 

.AppleTalk <jjL*il J5y*JI <> 3_uL*Jl iL>J.I £> ^'j^ 63^! 

TokenTalkJI 

^1 (j-ftj jL^^JU L^juS^ a. t5 s3l cyjUl 4i5UJ ^^ TokenTalkJI ojlSJI 

*_* jyU TokenTalkJI ^.LJjJJ i^-Jb L.I .802.3 ji, 4^1-J.I L*Jj> -j^koj EtherNet 
.AppleTalk iijU«II J^JI c>» i^lill il»jll £• iS* 1 .) 3 * :>*J ' u- * ; cjjIDI 

AppleTalkcijUeJI J^uLHj dtoLaJ| diljLieUI 

oij> o*j (>j.j .AppleTalk JjLcjJI J-i^JI cjIJ oLSLjJIj p j . Vi .. ." o\ <J j-*^ 1 <j-* 

: ^ U Sj^-Ml 

.I^ju UiljSlI *j+>% IBMJI 3j AV.f.ll jjjjj^JI 03*3.1 49 

.IBM AfTj-i l**4ii ^jjJI MainframeJl oljj^uu^ <9 

.Digital Equipment Corporation tejJi L^>ojlJ ^1 VAX jjjoxoUI Sy$j*i ® 

.UNIX J^LSuJl |»U2uj J»*3 ^all cjIj3j«li£JI oiuu 

,CjI— L-V.o >jj| iTjlSi\_-i JaJto I j ■>" Vi ^jJI Cj l . Sj jJ a . l . l lj ottljJI ■— jJLcl al.l>oLti| £>£*,! 
CjLjujJ Jj^ojJI (jJ* I— *yl J-»*J Jjl-t > L8jJI (jfctj— »J CjlSj-i (j_o jJJ^JI ^J*ol pJ 6*J 

.AppleTalk tSjUJI Ji^JI Jb j*w ^1 oISa&JI 

ArcNetdtjIocJI j£u*J| e!i|a £Luj£lJJ| diu 

J^fu.fll^j^Jj .,j„».fT.',t Datapoint Corporation 5SJ-S culi <\WV j»Le ^ 

Ij s> .(Attached Resource Computer Network ™JkA«JJ jL^ii-l) ArcNet JjUjJI 

J-juojsJ ck^LjIS" ,_Jjs lUuiuj ArcNet £&ill (> 4^>J l£+2> LU «Ji_jj (VY) pSj J£JJIj 



TYV 
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iuiuLiiUl ^iljliuJl ; JUl .iwUJl ^il£u*i -/fp^ iuh&jq fephKU 




J2LfS olJ itu-u i***0 <L«SJL» iSuii 

ArcNet t5jU*o 



ja_jUII 4_*j*^> jIj-oLj IEEE jl^—mII »j_2j &i J-j3 oj^Ji ArcNet Lc^Jj^JI 
iJLelijJU (jic U Ju> JJ o j .o. U o L>.y_jj£ill oift £)L JjaJI ,w.Jn."ujJ (^5l)j 802 «5j ^LuuLjEil 
»a>u— .3 ^1 ijk>Jl ol£x£Jb 3-el3JI V-kj^l j«WI ja>3 'iLo\^l\ oJJkj .802.4 Jj 
. Broadband i-su^J I i»j^>JI o!>ljl^ JM>. <> Token-Passing j&*»ill SjLil jj^w *5jjL 

ArcNeU| «=JK;,t.l| J^ SiL^ 

J£^JLj Token-Passing Jj— -a$Jl i^t »j.^i.>.u ArchNet ^jLutll J-So^JI 
oULJI J-AJ Jjljm oU; LJ* (rr> (vSj JiiJI ^ ~j>jj y, US ^ykiJI ,yL>uJl J>\jJi 

: 2.5 Mbps o-p SjLc 




YTA 
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eil^jjJJJ ailLa«l| e |9-iUJ djjUeoll j£»LuUJ rt.ilil-ini dui|ja > e£JL£l| Jtxil| 

Jf^JJ jLsIl jIjl^I jlas lSUIj ArcNet Plus ^L^il J<^JJ «*— JJI* u! 
20 Jl J_^u tfUlj ^ULJI J^J ^JaI Jjl_« fo*j3 ^ J«,j <Gls ArcNet tSjUwdl 

.Mbps 



LS _Lc i_*5l3 ^SjLwu J_lia ojLjOaI o-£«j ArchNet tSjLwJl J-SL^JI o 1 ^ 
J-SL^JI iJ Afi j_*I«: ^1 4fu-.?JL j-3y&£ j! of J^N >iUJJ j*!^ 1 5 jL-i X^ 3 Vi^ 1 
J^ c>-* u-^k t»I Jjj-I 6* ^jj jj^ill BjU^I l£liu Oj^i 0' v^ ArchNet jjUiJI 
4_aL tjjJI jjijjjt^ll y$&ij£ Cy> ^y*u jjjajJI BjLSl <j! Jj*J JJwsJl lift ^j .cnULull 
uju-jjjj 4-jflj.^ (j-£ jJaiJl t>o-JV «iJ— Jij Hub_Jb jJjfUaSJl 0_jf->l J-J~ojJ VSHj 2 't jl " < - ' > 

jJij>j.j.».*r Jji <>, J_£u3 jj-^mJI SjLiJ o! t5 _«u |j_* .4£jui!l <u ..1211 ^Jjjll ^ oj*>Sll 
j_>i ^^-9 JjSl jjj.jjlo^II ol^y J& HubJL "Jj-ajj p jj>««^ J>& Jl HubJLj J*auU 

.^L JjUII ^J>JI ^ ^UJI jjji^SJIj ^1 JI>1 

pJns ^1 oUUI p^. Lf-J* jabs ^1 olij£ll UJ ^Zy (H) jjj J5LSJI 

: ArchNet is^Ull Ji^JI Jb Sjlo3*1I cjIS^&JI _** I4IZJ 



• 6ourc» address 
" 026060036582 •., £ 

■■ ' Destination address " ... 
"^ ,O2S08e4ffl197. ..-•""" | 




fe^HDi 


:<«)fljjS* 


M 02608C033592 | 


LgSi Hub 


,-.k. *.ii..-,i M..112 ,j^ 


/I 02608C4281B7 j 


JjuLLaII oljJ**J 





: ^jj'Sl {> (_«Jbj oUUJI i«jj> o? Ja*v>L* JjLJI JiL&Jl JM> ,>« 

.oULJI J^jf (JjJI jj^utaSJI j^ljip W 

BjLaa tSjL**!! J5^$JI 03^ *JL> ^j) ojU o«A 6* Jlijj ^ cjULJI ^> jIjao ^ 
.(iiuL i < ^1 o* ju}j ^ cjUI^jJI jIja* 03^ ArcNet <>> 

ArcNeU| diK.ifill i. a U>J| c=!.Li9£i«l| 

5j^j».jil Hubs—ll l-eyj**3 .JjI_ S 1 J!>L> ^« Hub jL ^Jj-bjj <Ju yyjuS J5 
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oiwltuUl iiljUaJI : Jill -uubJI ^lU^iii -*$)3q hjhViq nB j a ml 

LLiaU Ufj .Smart ^j ji Passive JL*s j^i ji Active ikai Oj£> o' c£*& ^iJW 
y, «u f j& L J£ Passive 3JL«i jjAJI HubsJI &I Jjfc j/ll J-=x*Jl <> J/il «->>JW k*- 
xjiy djLp! j^J* SjjJJI Lg_jjJ LiUiJl Hubs-JI at o*> ^JJ* Bjli'Jh JSJ jl J*»j3 
|+j *JW3 ^1 oUjj^Ij -^UJI istf 41ui Lj^lil HubsJI Ul .1*1*1 ^ c^ljL^I 
j^jj-SJI 6-. ajS* ^ Ji-^l ^^! J** a***" oUl£.? 4iU% 3JUAJI HubsJI 
.HubsJb Sjyfjil j^l J.! cj^U-3 ^J) j»5L>uJJ oLo^lb 4l»*3JI SjUI IjL>* »l>>-l 

6* iSji>* J^ t>* S J^* ArcNetJI ^^A c^^JI ^1^1 o5bl£3l pl&J 
ArchNet cSjUJI J^JI J* J*w ^1 oliu^JI o\? ^^ .93-ohm RG-62 A/U £yJI 
STPjl UTP culLS •Ij— . 4-IjJl^JI ^jJ^ll o^LliJl £. J*b«Jl ^ 5-^1 Lg-jJ o& 

^..^ii sj^_>i ^ ouuii 0! Jjfc jj-Ji ii* ^j .WyJi ^WJ^i o*l* -UJ^J 

.Jfuuill ^UJI J5*Jlj oib£JI 4^r J* ^U J^ J*I*3 ^j tub o~*J 

Hubs Jj^yj ^3 BNC £-3-JI 6-* ^^j* £• ^> >, * J, ^^W^ 1 fl-***-! •»*» 
Y. . . Jl^.) jL- "U • 6* Sjl** J^ J> ^ ^ :UUJ| eiA t5* !Ua ^ -J' yUI 
„Sl Ul . l5 -**UI <yUJI J-^wJI ^ ol5+-4Jl< Hub-Jlj J** ik^ lit o« (p-* 3 
W . jl^j^r.ooySas^yJ^JI^UJI J£«J| oli olML o^lSU ULm 



JJUC 



Rj-45 £jJJI jl RJ-11 gjJJI 0-« >^-^y £• UTP £jJI 6* Si& f l-»M-»l 
6^ ( f jj A' • JI-H-) _>^« Ytt &-» BjU* o^LOl AflU ^ op *Jt>Jl »^ ^ 

-c JkiJI jl t ^>^JI ^M Ji*JI oli olfL^JI ^ Bj^-Sl 

iS 1 in Lo itazilo 

: J^iJI & *>>JI I1J l^\Ji\ j-UJI UJ o*^ ^Ul J^l ****** 
J_J 4^—i, L^,l>JI yij^l ^LS^AJ cs jU~ J-S4* <>* SjUp AppleTalk-Jl 

j< :< i| ^p juw-3 ^1 c^lfu-JsJL o^L»Jl J^iaJl r U^ 6* SjLp AppleShareJI 

.AppleTalk cSjUJ.1 

Jj-^jJI ILJuL !»xi»oL>.3 AppleTalk lSjU*!! J^JI ^ J-^«3 ^1 ol^-4JI 
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eiLfiujidl oallaoil 6 |^il)J «u jUeol| J^ltiMI dJibAi dju|ja > &JLJ| JiaaJ| 

.CSMA/CA 

L$-jj EtherNet (jjLwu J-SLia ckIj <5uL«k yJjSJ£L» J_J yy&>£ jl<-> alJuaJL,^ 
liLi^L EtherTalk pjJJI ,>> o,L£J »ls>i— iJUJI ojj» ^ *<»*■• cj^li" 

.citjlSJI lift *« ^1^ (JJJI ^oUjjJJ 

jU-3- <Ji j-i-ajju o 1 ^*— «* ,Lj « ^Uj tSJ^I r^'-Jjf'Wj TokenTalk_Jl ojLSJl ^ 
.Token Ring iijL«Jl Ji^JI ^ Jius J5^a &L jSjiiSl* 

.Lu~0 oj,uwJt oKt.tJJ Lau>> l <)i ;o,^ , i «: ArcNet l^yyi^tJl W 

^sJiLJ) ^UJI J <^l| (Ui^L-5 ArcNet L_^JyS£dl ^ .uirf ^1 ^liLJJI <9 
.Token Passing j&ail 5_,Lai jj^w 55^ Uyi .jai-u) ^k^JI 

: ArcNet L^-pSsJb Lal&Jl oU-ol^lb Ui»JU LI ^ JUII Jjjj>JI ■ 
ArcNet iftjbKtt dMj« 



AfcNet l^^J^UlLi iiUili^Hl 



'.v "•.;■>.; 1. VS* 



r:"J:.-.*i : *' 



-". ' ■■•"■'■ i'"M "■ -■■ ■ '...".■ ria> *.v- 



.<ja>uJI o^jS-iaJl <> iLLiJb 



^M JS*#JI 



RG- £j-Ul £>-« cj^Ley *j iij>>*<J J^ 
.RG-59 fcJJI jf 62 



,8JJl*j j£p 



RG-62 g^JJI o_» ^1 cSU^JJ iju-Ulj 

(j-sJi o^L-o^u L-ajb ui .j! ^r ijSj 

.fijl Vo 0>S39 RG-62 ^Jl <> 



. j» j5 Y • • • J\y iS\JW\\ 



.pjfl \ ♦ » • J|^> tjl jio y.o 



Jjl£Jl^i 



Impedance Sj*Jl JSjUl 



o*LS 



r lj*i-l JlJ* JjlilJ Jjt ^J 
^LJJI J^hJI J5l_i. «>-.j L^ 
.^1 



^%\J 



i* Jjl£U Jjfc ^1 



Yn 
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ojmiUiUI ^iljUoJI : Jill .uulaJl ^iI£jui -mS)2<) u ■>-"■] 



ArcNet L^^l^j^ilb ^Ull^Ul 


IEEE 4**J1 Mi jpll 4l2b>1*ol1 




^1 — juJI J_SLjJI JM — >■ ^_-«j 3 — jjj^k 


.<o3 A • * J\y (Jl jjU Y 4 i 


.STP £3^ o- 


.iojiO-JI C^liJl £ji ^ iw*3 


jj^uaSlJI Bj^>>I (^jj AiL*« (j* ^! 




CJ^-Sloj (j— ill OtAjl SJl £>_o JJ_P j^-afll 

\ju) L^JLuojj 


,i«Jt>u<-Jll ClOLlSJI Py { J^ A».'l«J 





3_»jjj^Ji i«-wlriaJi j^Wl cm <L*$«** Jil o^*Jrf &i**JI JjJ^JI 

j>+A\ Ujj2^ ^1 bU^I^I ^-* &\£i ArcNet l^^jiiall J**) 

jjUxll ji^JI ^ mj-3 ^5JI Si^aD J4*l\ ^uiijJI 4ip Ut .IEEE 

.U J* Jj J&BJ J ^-»l^2)l j*;WI o**j JUa CiJ 0*i ArcNet 




(i)ioiijLHjoill 
■■■■le..:.ll JsLdLo upxall cdLa ciuilja 



j^ij ^juai j*i**ji 'jl>1 ^ j-^H o> wwi jui>',s1 rji 

aiSJUJ Jbi-j J*LS jyoti J-*u ^jfl 42jLJ,I J^fliJI Jl+LijJ 

.iwijjji j** 

3ju#>jJI jji lyM.J^j3 * Ajf jM*VI ^ JJ-b'c.1 +-*> ^ 




YfY 
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£[£uM iulLM el^BJ ijUJI J*»b>JJ iuLiaAJ duijp > «£JUI| Jt^| 






i>0*3 .(jJ-H (jj_>b G (j-ijilj A ^ul\ j^s i-ulSUl ,> ^jjLpj*>m j*>-Ijj iju«15 j2".hoj 
J^-Ai J-rJjill IJ-ftj JjJ ^Y <>-• i-AlLu 4ju*L>JI pLJlj Oj^oJl Jjljil iviy (JJJI JjjJI 
<5*-"j 2. L - 3i 'i"j oU^—ijJIj iw- «ill pLJl j^Aj jjJI fljj^fl (Jjji Li .A ^yiJ.1 ^ ^.uSSlo 
6-* •*-*« A ^JA\ £l n_L«j cJ u_«_>uj lijb .G jyjJLj j_j>jj 349 iJJpjj YY i> «— ilbL> 

.((»j5 W J\$>) jl» V • 5iL«j G ,^11 

J>Li- 0-« t>a^l l- ^a - V^ 5J-oi» J_ojJI j_^S Jljit I^jLsJI jJ^j.nifll Sj^>l 
ySLjJl Jlifll ^ LL43 ^J** y^tf pjLicLu ^j olji-« i iw Lj-u£p p i£jui 
SjL^e 5_c_ja>%< J_Sj J_»aJI oLbj^ Ch jjuJ ^u-io jjjjjl»5JI ij+>'\ (jL Lie ^K>JI 

LH» £■<> ^-JjJJ G ,yjJ.U Jpjll ^Iju^ll JjjiJ 4j*ailb Ul .«J»oJI 3ja*-o JuJJ-Jt5 4£jui 

, L yOJui\ 

Sjj^j-jJI j-3_jjji«£J| Sj^^l JsLS' on ±»y iS^ui 1.13)1 ILUl ^J «syj| ^SJU 

CfcOolHl 0±£^dl ^y JAS-J3 ^ L=yl SaCjJI H^SJI ^U JjJi silJjJ oLi^L. .J*J| 

J-^j3 j_l* ^j.^3 jj ^1 J^Liil 0- iiLS^\ jSL JJSill ^im ill ij ^ J£, 

.l*o ci»lfuuiJ| c>« c«iIl>to Cw*^ 

?G ^b L^jj ^i^ ^l ^sJI ^ j» u ) 

' |»jljj>JI ^ Jmi*J 4fuui • 

JiU-JuJI a£jJ, • 




^Uwjli* J>|j l^iolil fcaiJI ^ ^yi^j ^| SiaSJI tf, U (Y) 



rrr 
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o^miLuiUI ^iljlautll : J\H ^uuUJI JilS^ui >*i£p9 u j u -"'j pjiwt 

oi^lS 1 ^jlMUSj EtherNet jjU*il Ji^JI ^ juio a£^A 

p* w i ■■■ " ■) Token Ring tSjLwil J-S^JI t5 J© ,i ,- w j K,_,.t 

.iSjjJI jySl ^!>L.tf 
CALLS' ^v; -j ArcNet tSjUodl Jf^JI Js. ,\»w, K.„f, 

o^tf ^j^i-uj EtherNet tijU^il Jf^Jl J* a*i«3 13+i, 

.lOBaseT £ji)l <> 

c^lS pjio-jj EtherNet <jjL*Jll J£hJI ^ j*wj Kj.ft 

,10Base2 ^jill «> 

.Token Ring (jjUUl JS-^JI ^ j*U3 L2L> *5Lui 

.LocalTalk tSjL*Jll JSl^JI ^Lc > «•?«•; iK.,f, 

.ArcNet cSjLall JSLhJI ^ juiri i£*i 

?G ^Ij A ^1 6* In** 4*^1 > ^ ^311 31*&JI £ji ->* U (f) 
cj^li* »a>..u.i^ EtherNet i5jL*JU JiL^JI ^ jlaIu iSu-i 

I»juWL«oj Token Ring iSjLmil J-Su^Jf ( _ r J* ju»io 55u-i 

.^3-jJI ciUSl is^tf 

oiMjLS" (.jJkL-uj ArcNet (JjUa*1I J£*fJl ^ a«jU3 iSjui 

oiLl^ fijJ*i-3j EtherNet iSjlvJI Jf^JI ^ j^«o iSLui 

.lOBaseT^JJl <> 

iZj%»\S |»j.>j.>.uj EtherNet (jjUUl Ji^JI ^1* Jl^us *£*,$ 

.10Base2 ^Jl ,> 

.Token Ring (jjlwJI Jf^JI ^yl* j*U3 <*&> *£juS 

.LocalTalk lSjUJI JSo^JI ^ ±&x iSjui 

.ArcNet (jjLvdl Ji^Jl ,^1* j*«3 X5LjJ> 



Yrt 
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-'■ K-..A.II sau a l| 6 |^(J| ijjLoftoll J&li&ll a.l.^^1 diu|ja • &JUI| Jjaall 

i^j-iJi ai_a o' I— «J '..'.t-,.n;j JJUjS" .jJJJ-jlJI K> ,ftl.l L-JJL J^c oLL>u 



l j nwu 4_ l .. f7 i. ~ .a j-3jjjl»£JI Bj^_»l iJlS" J-V J!>L »■ £i*j lift ,»jli» .J* Julxj 

lJj— » 5jSTj — 2JI eia £.19 siUjJ jl>Ij ^ySu-A ,^-IjS jLyu ^33 IflS ^J*>j o**jJI 
5JLSJ (J}-*,!! (5j-..oS1I 5_L>j* ,^3 J*J| Sjbj JL>* ^ Sjuo> lU-^i J22J3 
pjU* t5 _l* jLfcW ^1 J51SJI lj^jj (j'\ US' .iS^ilb ojjjvjll jj^uftai Sj^>| 
^Lil «_jj ~"u Ju>n La* L^Lelsj Sj_s jjS"! ii£>< p^ <«j ^kll LIju o^SLu- O^' 
iUjll oift ^ juJJ— jjjl Hxi al JjSi ji^l vuLjJI ^JL* . Jjfl-i... U ^ jj^tuJI 
(j-U viilj-jjJaj (Jl c|_j — s>.] Ja>0«J| £w JjcjJ JS Jj £,l<uj 4jjji*aJI <> JjcjO-i 
pjl_> (J Jjs Ju*uu 4Sj-JJ 4_>l> ^ iS^JJI &] siL-j^ .J.U.U.JL JjuJI (.Uai 

J-jVI oj^-sj-l o~« JS" <<a> ^ SjjSJI <jJ i,jSLj J-uL&3 .Ifcu Jili- (> Jjjuj 

pi — tu 3j*_-u jLiiO £.1 »jhl. . ,1" dJjJ iuaiwJI jJjjjuSJI Sj^-jy-lj u SjjJi'L) 

0-« jjj*JI JliA of fiplj 5<LviJI (»jL*o J-wJJ i«uall Windows 2000 J^.tall 

J*A-A3Jl {.UJ JJU olfj-iJI ^1330 J*«3 oi 6^ ^l t5>^l J#i*sall (Jij 

.jS'ill uiJUl J^vioJI plk; cJiUij y-iu .L2J1 4^<l[ jjjl Netware 

EtherNet ^jLmJI J-lj^Jl ^J* a-*iu SSL-5 ^ijiioL^I -,ui vjLSUI J_>b 
JM3 Cm> L«J>IjI O^Ht <f*4JI oift 0^ ^h lOBaseT g^JI <> o^LJ pjia^ 
VrfSjSJl ?i<— ; iS^iJI oIj* cJ U£ .ol<4-4Jl SjIj^ 4 ,„rUl J^ „yJl jj*5 ^dii 
j-aM 5_jaU A£jui pUiJL-,| oS*. villi* .\+> 4SUUI J^Lill J> *J_j^J oU% 
^ ArcNet ^UJI J-S^JI ^ a^Uu iiLi ji Token Ring ^jUaII J5^J| J* 
d.Ukw ^-iao oJ LocalTalk tSjL«*il J_i*Jl ^J* x^m ^l 4£juiil $| c^- 

: ^1 v_u«u dJJjj 3i"yj| 



YVo 
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ii^juliuUl ^iljlSL&ll : Jill ^uulaJl ^iU^hi •j£p<j InjhTiq 



.*j_ytu olfuAll ,> £jjJI lift 
li_» fu> JSlyj j^j-oiwiJl jjjJjufJI Sj^->l Jjv>J ^>Jj£ ,ji* J3^*" 6^*i *JJ*-=JI 0-» 

o^tf axVTu^j EtherNet ^jUnil J^JI ^ Jl<uuu "i£+5, j.Iju5*ol-»I ^j3aj W 
: (^JLiJI o.Lu„.H ilJij G ^Ij A Jul\ on ±»ifl V** 11 *-»ySl 

oLoikw 3-jjJj ,JiP BjJaJI <l>jJ jSjSj Jill J*>jJI J* i£ya}\ tJUSl JjISV 

.lOBaseT f_jill o* y>^\ jyjlb j.jJ»JuJII JjI£1I 

CjLsiiiJI JsLiio Lfi3 , 3| Jz> 

>6 UI J>JI jb>oi 

e,_j_jj| o^LLS' (.jJkUojj LUj . • (>_« t-ilba i5uL-i viLj^ <l)l t>=>.yJJ 

3 l^r. , ^ ,_iJh3 caJlSj ii»l_jl-i o*>3> 1« LflolSI p ^juiJI oiaj .lOBaseT 
L* LJLvj .SjOJiJI j_ft ibLi* ^ pSb J^ L^-jSj U ^ykb ox«3 ^ L2i 

K; ,f.l | ou>o^>!j P-pLJU oL>Ju-^l Bj3J J3I3 0- Oy 1 ^ -^Jl »JJ> ^JiO-u 

0*Jjrf-i-Sl Q.r, ...11 ^ ^1*23 iSiJI JjjJll j IA» .^L^j JAe cJlS 1 3J U^ 
JjJL, j^i lOOBaseX g^JI 6* L^*3j iSoiJI o!>U15 jjaii, ^ Jk •^^>k 

1T\ 
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-'. 1 a. ■ All Sill J.„t| C |^|}1 a^jL-g^JI .fibliAU djjWJ dmlia ■ c£jJIJJ| Jfa^l|_ 

y ^>y<l \ S^^jj-L Sj_oj> NIC cjjj^ £--£> yl _ja o j.j23 ol £ li>3 Lo J^ 6' 
j.j.23 pJ lOOBaseX £jJJl o-» (j-^ 1 oiULSJl £-« Uiljlt 0J& ^3^ 6i *J 
Sjiiljio i5j-i-^l ^ ,jj-£ J>i **>•**< *^JW "/^J 11 Hub£jl •J'-^-'W 

^ J^LSJL ^Ji\ X>\+> ilix* l>^>5 Jjjil jJ O^WI 6*^1 (> -^'j *d 
Ojjfejil J}_«j jJlcj .iSuuilL HubsJI Jljji-lj Sjl.jl>JI o$j£!I ^uSy kl** 

"i f^jl* jo«3 jIjlpLj J-«JI jo» 0-* ° ' p 15 ^J 11 u-tt i5* c#> Sj ***JI 

.ol_jia; *»jl jl a - **" ^*° Ww^j 3 C 3 

^1 ,-tl.,^ UuJl dJu» oi ^ u^uJI L3_£j 6? <A cfcW-i J- 5 * 511 lj^ j 5 ^ 

?L<L.,f.lb JUu^l 







t(Y)(tfjJI>*dl 

^J L$-3jSj ^1 L^L—Sl Cm V4— J- 5 " J*- cM <> "^ o' &*** tS^ 1 L » 

fdjSl Jlj-JI 

IK.ftll <> ^bu ^1 jSjjjifll Sj*>L ajLoill o5b£J| Oji! cJ Jj^l JU^il • 

^1 cyiULSJls .£-**va1I Category ■JL.j.lrt'ill 4^uw o-^j ^ j5_j5"jJI JAJLJI 

100 Jl J^a3 J53 oMja* <^Pa3 ^Le OjJwJl L^J ^Ij (o) Jj ui. iu=uJ J ^^jOJj 
iJjUiL (>jJI inSS^o ^ JlaJbj Oiblilll <> U A> Jl JuJ* gy jjO*j MbpS 

YfV 
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(UmiLiijUI ^iljIaAll ; JUt ^uulaJI ilS^jii ^£pq ^-f i) ^ji- -1 



.IS+til* LJL> J^ jd\ ^}LISJ| i^jX* 

J^lAilLf 4-pLvJI c^Li-siyi ^ *Uu L^jS jO. |J oSJj ^j^wJI .Jj.'urfU 
o1i»w op L»«^* J*> JS^j J-«JI O* 0S1«j o^lSJl oj^i JUILg .(o) J, 
J-ey L*jj* J_wJI 0-* tJ-Sj 33 L^jJ o*> ^ 10 Mbps t5jLu ji o« J3| J&JI 

.100 Mbps Jl JiiJlJjuw 

6_o- jJijojLO^ J_£ Jj-sjjJ ioJJOuJI oiLejJI cjMjLS" Op jj c±jJULll JLu^l 41 

>- « ji . n'ill 4,- j o Vn op ^ j3 L5WI JL>o — 5K,t.U ^bu ^3)1 jS^^II Sj^>i 
J_wJI fflauLuL) oMjLSJI oj^i JlilLj ioMjLSJI o» k^JJI ojtfj o»L»JI (0) J, 
0_e ^i-fljli L*jl 6^- J 10 Mbps iSjLd _j! & JSl Jj&l o^juu op UjO* 

.100 Mbps Jl J3QJI Jj*, J^u Uju* J«II 

.4£juidb Ul> Sjjjvjil o!>bLS]| jj^jsJ jji U Sjljjl>JI ji}i>j&\ ay**] 

: (Y) ^j JI>uU 2L^JjAiJ! SuUyi 

.-»— 1« jLjii-l lip'U J5L3. 0* J*-3 ,yJl o!>bllll jLii-^ oLi^b (o) J, 
Lblai ^yi J-^l ^ J^iilb L^iSli, ps i£juiJ| otyblS" jb>.| iLSL) 
J_^.| 0— ^jj "o^ >3m1I i <$M A^ikll ^l^i a^>S> i»^vS> ****»*" 
100 Jl J-=y Jaj Jjju »opjj 0* p ^t - ilm Sjl»jl>JI cj!>LjI£JI outs' li| L» j^j^J 
.jLiiw^l lia ^ J-3£U ^JJI o!>bl5JI isLS" JIjuX-,1 <uj dJUJ j*jj ."i J Mbps 

L^u ibia. 0- ^>l=>>ii oibis jLii-i ^ ji«3j ^uji JUi>^u ^.jsaii ,>ji 41 

0-* o^lwS— < ^>LLSJI o1j> iiulS" Ijj U jljjj>J Jjj-1 o« ^Jj V-WI jUsS.'Jll 

LslS" JIjuuuuLj dLlj Juy pj ^J .'i p! 100 MbpS Jl J-*y JJB Jji_** j^PjJ 

.jlfl&Si\ lift ^ JJ£U JJI cjMjLSJI 

0-o o^LSJl UlSJ iSj-a; o*^ J*p ^ JJUA5 viJlUI JLi*}U j.j3UI JjkII 41 
lm isi JlJua— I (»J jj-oJoJI o-» fV til LfJ vijj> ^1 ej^lSUl .JLioSI Jjj-I 
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-■■l*..AII «aUaJ| g|»i||l djjUoJI J&L&1I dJitaAJ «ui|ja > c£JLJJ| Jta£l| 

^LJ jl_«3.| >\j*L, fj dJJj juuj L->-5lj J£U> L^jjJ ^ ^1 o!>bl£Jl 

.OJyJjfJl iSJuiJI .afijS /t-jk'uu." ^ ^jjJl liiMjlfJI SfllS 1 Jljjuuil «xj £jJa)bj ,)l 

(f)^ijtwjo!tll 
as^ikll h jh ni JsUio Lfi^afl edLa ciuilja 

f , 'Vl ,., UL.JJW otfjil c*Ki .fill 1J\£ y_* '/V JljJ* 0? »iiL»jSl ft >.^l 

6* -Hi* ^ J** Jj*» f*e-tf ^ J^o ,yj|j («) pjj l in . rVill ^j^lw ^1 UTP ^MjISJI 
olSL^-i ujuS^u hj23 <^L »lJJ ~»~u («) jij iJiJ-alll C)l ^ ^Jua!I lift ^yflj .10 Mbps 
J—a3 6j*j j_»u L_«jfl L^jLjjt*3 Ljl£«i £« 10 Mbps c>* SjU* Lfj J5JJI o^jjw cjj^u 
oIj, jLioilj 4jju^S ch, jwBjJLj *il Jjaj i^iJI Jw c>53j .100 Mbps Jl Jii)l c^juu 
Jju*Jj lOBaseT oSLLill jaiOL-u ^1 olSliJl &I jl>J liSI ^1 cjlSliJI <> H^jDi 
.c^lbJI 3il£J Ll-U, oj£j «i jS EtherNet jjlwdl JS^JI Jb 

^JJI UTP c^LSJI j»!jl>oL-,I c«_i !UI£dl yi iu-u ciMs>| JU* of J^n »1UjJ 3<-*i | 
o£*-iJl vlitfl .(0) ^ oLji-xOJ ^UB JJI UTP o5bl£Jl _, (D jJ, Jj/.^U ^ 
»j_» y^ <iLlJj (o) fJj <J j'l . riill ^j-JUu yjJI UTP obULS3l ^Vi.,,,..- U^* l^syi 
.100 Mbps JlJ-rf Jfc olu. |^M3 Jb SjJaJI L#jJ o^l£JI 
i*U3 ^1 i»2l>J| olSLuiJI ^ 4.LAJL.I p, IBM 4S***i (Jill ^ISJI ,Uai 
pUu o-^i) ki Vi .,,. 1 1 3o*>uJ| ol£iiJLI Lu*uJL Ui Token Ring jjU*!! JS^JI ^1* 
j-»Li* t5? ULsjj L^, isiljiwa j| ^1 Ujl ibUjJIj JJ^I <> 4i! j^i o>Ll£]| 
Uaj ol^Sj*^ LSilS 3_Uu J*^- o-y LJ ^ (ro) pij jSLSJlj l^» .L^J Bj^juj. 
Cm J-*a*JI v±,jj_»J ^jj^, I cm^j ^OjSJI L>^ J^i 5blS o» &\ Jii ol Jj2i 



Yr^ 
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d^jNluiUl ^jIjUaJI : Jill ^umUI i&tw +gp$ u .; "•*-"■) 




Expandable 
patch panel 



Jack coupler 



.3£«iJb 



o^Lwsjj J->b MainframaJI I_>JU1I oIjl>j SJSuI ,> jjlc dUiSj Minicomputer 
o!>ULSJl y,' r" olSj^a ok •Jj^' ^* J ^J Token Ring (ijludl Jf^JI olJ culiuAJI 
0_* 4-*ejJJI oifj UTP o^LSJI .Ij.V.1...I *5UJI o-» L-Suf o*U?. IBM i5y* iJ5U»u 



^ojlVL ...llj Token Ring ,yLwJI J-5^JI ^J* jl*u5 ^-jJI 3_^>Jll iSL-iJI 
6 L<^ JU^*— Jl 6-»j llJ» .16 Mbps JiL5 Jjl**j oULJI JU Jl* J*«3 UTP oOgiSU 
jj_U3 ^ Ji*u .Lj-u JSLAj dJJj cjLSu-iJl <> h*^ oA* Ji* ^ ti»lj^i! usi *I>^1 
J_*j*j iSlJJI o1_p> .J-wpjjJI i>jL Modular Patch Cord J-hsjjJI jLsjSl ,> l5I £-=}* 
.S^ill MSAU oIjj>jJI f|j£JL»l J5l> 6* ^.J ^M'j XJ-jrf-Jl ,/ ^ l)'^ 1 5J*c 

I^Jlu UUll J^i oL r*-" 3 ^ i " MSAU ol - SjN i Jl ^ JU * *1 Jj 83 JJuJI lla i5*3 
o^LSJI pUJ ^ kkVll IIj. J-JUj .(fji rr « J\y) j* \ • • Jj j^-}^ ^1 6,Wi 
II* J-^ ojI ^1 cu5gi5]| UfejS AT&T *£j& 1*jj23 ^3)1 1l-Lj2JI -^LudJ £^i~ 
.lOBaseT yJJl o-« ^ o^LiJl ^liukij oULx^LiI ^ ^ J^> <j0l>y JakiJl 
O-jS^j Token Ring tSjbull J£*JI ^ juuUj ^l olSxiJl £■ L2yi Itilji*- o^S*- ^ 

, 4-Mbps o* SjLc Lv JHjJI Jjjw 



ol£., .fill £_, ULaWLJ jJlSSi (jr-a lOBaseT £>JJl <> ^1 o^jI£JI cj\ 

jLui-^ tsjj .-..l.,,, JL» 03^. ol JJ^ >^JJ EtherNet { j J l>A\ J^hJI ^ a*^«3 ^1 



Y£» 
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-'. I*. .A II hAIU q I| gj^jjjj cUjUcolj J&L&l] 



im|ja.cJJLD|JjnAI| 



*Lt*I 



. jjSl L-^l lOBaseT otylfll 

4_*t3l Jljjl ^Jjll o^L^i-j L*^ £-• v 1 - 1 ^ t^ 1 ^L^ 1 ^3* 1) S|J C -63 6 ' ^ 

^1 3£j_JJJ jS-il ^u-U* ojSju- (JJJI uSjLu^l JS^JI £>J JJt*3 j^SJj lia .o iS^aJI 
j_a Oj^*— » 'ijLjL*-'^! y-e JJue_ji/ii lJ _1p J,. <vkj ...» (JJJI JjUjJI J^h-H 4jLfi!l ^j 



Utf lOBaseTj jjiu * * *l djji oi Jji 4*ltfl -USwVl bj«*«* 
jjLi) jjiu F ol Ch>> ls^ Token Ring jjU*JI J5^J) j*&3 T J 
iSjj-^tii JjLilJ ^j-iuj C Ul Fiber-Optic 4-^lyJI JLrftffl- 
Dj JjLJI ch-» ^ fljAiwI iul5^| Jl j^A3 Aj I io .itliS Coaxial 
.Jj^f Jj.je jJU ^Ll Jlfiw Jwio t_wLdl jl^i>^l a! J] j#&3 




Ch* oIjjJM jjJI 5_Lj1» LiL^JI 5_ilSjJ 5JUVL J*Ladl J^> ^-j Jj& (\) 



10 
A 



■51 



i>js (fjJ IT*) jjU \ * * LftjJ 4iL« j*jj JjjJ jjjjAoSJI B>f^l odcl Ja (Y) 



10 
A 



r 
■a 



io r 3 • 



tn 
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o^wLuiUl ^iIjUaJI : Jill ^uuUlt .jI£iju -L$)3q u .: u """l f.-.t'-'' 

?UTP oibliJU Sjji. <UjJ JwJI Jjjji *U*j 0* tfl J» (i) 

10 p* 5 ' 

A,D * ' 



£i JoUJJI ^ 5^3. 4jjJ J**)! &y ^ a>t 4li» ^ *tf jlj ^ 




.lOBaseT g^ill ,> ^1 o^Ul^Jl plaioU J-iiSl 

A * ' 

?(jjj^ S>^>i ^ o* Jil 6* utffcu) Ijjj- BjjA* ^ SU>JI Siu&JI J* (%) 

c r 1 • 

A * • 

i>« jjuJ <L2jbull w-wtlu »1l~» Jj&j <L_>jjuw <Ui*ioJ 4ia&JI t-JUSjJ Ah Ja (V) 



C, 10, D 



"51 



(Electromagnetic Interference ^JJWU jUsui-l) EMI 



c,f,d r 5 • 



?UTP oibbli ^1 JjWI C* j^l l*Jjfc 0j*rf o>gi£l C l3>2 J* (*) 



t£Y 
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dlfuill dallaolt gl^lP •V.llofioll j£»UAJJ rtilinnl dui|ja : eJUl| JtaAJ| 

c,f,d r ' 

A * ' 

^ f^boJi oibbJi JI>V ^Vi j*JI c* J>J uj** Jj& s is>3 j* o *) 

5iU«u Ug_iuj $_e jlj^HW or»jJw»li SLSTj Jo-lj j^iwu oiblilJ ^j^** 

F r ' 

A,D * * 

jl dui^ll ju& ^^ J5^iu o-«> fc^iJb cAblSJI r UU J**J s Ij*j Ja (U) 

r ' 

"51 • 



F 
A 



?STP £y)\ & crtbtf jl Jt Jwiu Ul> 4*1211 4£jl&)I Jft (\ Y) 

t r 5 • 

■51 • 



JjUaII JS^fJJ 4ju*jJb jlSl ou»li« 0>^ 4-Jj ^| u5jUm J5^» 
IBM 4Sj— b U «j2,l (j-ill ol£jJSm Lu-uJb a^L>j Token-Ring 
IBM *SJ-& oj J>2j jjuaJI Ija jjSj .j^iUuJI JS-j^JI IJ» ^ JiAJMjj 
■Ji K» jj»j Type 1 £j-A)l ^ 4JI ^ oiblill a# £^JI llf) j*&3 

.UTP oiblilb UjUU 




jjUUI JJttfJI ^o S-Silji* ^j^j NIC ojj-£) S L3>3 ojuw jl £bj Ja Or) 

fToken-Ring 

t r^ • 



Y£T 
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i^NiLiiiUI ^iljUoll : JBI ^uulaJt ^ilS^iii migfiq h^aiu^ , 

A * ' 

i5jL-m1I J***M nJe L4** J 'XwUj .*aj>j J*iJlj ^_^ 5j*o J\ JjjJ J* O i) 

?Token-Ring 

t r 5 • 

A •* • 

?RedundancyJI 4j*?L*j LuLooo o& *Sji£JJ o^tf »U!uJ «l2»3 Ja (^e) 

t r^ • 

A *» • 

EMI 4j_*akicUjj*fJI J->IjOII Sjj&LJ&J L^-JUjLU C^ O^bbJ g\3*j Ja <n> 

?UTP oibliJI l«jtt/,> jjS) 

t r° • 

A * • 

^LL>Jj ArcNet ^jLaiJI J-S^JI iS J* o«j*jj JaaIU kliU «LSji& JjjJ Ja ( W) 

.ArcNet (jjUJl Ji^fll »jl>jL-I |>m • 

• A * • 

?LocalTalk jjUxll J5^JI ^ Jtw*3 45o6 Jjutfb 4»jJ Ja (U) 
jjLall SjjjOs 45Lui t-LiJL as jf LocalTalk ijjLvJI Jiu^JI «»jl><i«,I ^ • 

(Jj^aioJIj j^Sl lift jaSlilu/ k-iLtSJl lift <> £?ljj| J-a«J| t5 3) 

A * ' 

JJS^JI £* jJlyu NIC OjL* U-j j^jj V .jij^U jJ Sj^-I 4<jJ Ja (\^) 

?Token Ring ^jUUI J2^JI j! EtherNet ^jUxli 
8jjl_»o« 4iLL_-i *L— ijb «J j| LocalTalk jjjL-wdl J-Su*JI j»j£ol*I j»*j • 



jU1I 



Yii 
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'■'*-; *H SAUaJI el^UJ ijUoil j£>Luidl S.hnnl &ui|ja : <£jJLU| Jta£J| 



J^JI qLj Jj-5JI (>JC«j c>j^uJI lift ^ UjIjjsL iiwS ^yJI 0U3UII ij* «-Uu 



■ItaaJI |ti~ilo 

: J-oAJl lifl <^>LiSl fciftLillj j-allJl U j^oJhIj iJllII JaAJJI iejjj*j 

: Access Methods Jj^jJI <3jia 
j^jILj a^-fT-wTH S-jiyS ^yl* < _ s —»l— »t Jiuij J*uo 35uui isi> oULJI Sjbl i_>jJL^1 w 

,Oj«ejJI 4AjjJaj (_Sjj«j 4J Cuf i. l l jjt* jjjil 

£ju«3 jjj*. jJiXL. jJjjjl*^ jt ol J^N CSMA/CD J^ojJI &>_£ pLiJU jic *® 
(j-« OJjLrf-^J" 0' J-Jj li* -^ *-oL>JI cjULJI JaI; »jjy sil)j juuj 4jjU ifuuSJI 

pj >i t— < oULJI aj_> c>-> t«-"l pjL^u LJL> ^^ .-iJ^> (> JajJI 3jU* SjUI 
^ OUij yjj pjL j3jaj^ 15I of J*j CSMA/CA J^sjJl 45^b »|jl>0-,I ale ^ 

j_tuij oi v^d y>}&°* J-^ lJ J-^ Token-Ring J^l 4l>jL »Ijl>3~,I jJl* 
3 — cL=*JI cjULuJI JlEJ <> ,^wj <>l JJ dJjj Token jjj*; SjLiJ J.ilu,u ,^13. 

£>-« O^lo Sj (J JJl j_A Ja-23 Jl_»Ij jJjjjtftS" £)Lj Jjjill Lift Jiij ,4<uuiJ| jj* 4j 

j-3jjji*£ J5" oi ju»J Demand-Priority Jj^jil l _ J lkll o^ljl 4*j_jL .|j>o«,l ji* 9 
Dlo— > ,^-s p-£>aJl 4_sj Hub-Jl Ija Jjju |J ^»j 45^i!L. Hub ^L L2s J^uu 
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ciiiuLwUI ^iljlSUll : JUI -iMiUll iiliuii ^fSjjq ua^.-;^ pyvd 



2lSLAJ» j^ CiUUJt JUjI 2uiuS 

pj o-SJj .j*l— J-*lj jUy J<Li ^ I^JLyl (uj ^ ILSLlSJL oj^jll oL)U! *3fr 
(>i^ p_>JI oljbj Packets ^L> iJj-*; L*j>o jJL^I oIjlj>j Jl l^.o^al" 

.ijiclij 3J^f-u l^jjbj 

J—jl iiUI) jJ-ai jJ^huSJI olj-** o* J5 ^jJLc Jiftl J& J+Liz p^j| 3il£- i9 
jj^ajmfDI) iJjl^JI ojjJuJ IJLoJIU l*JL- >jj jlj-il oULJI <> *>>j (c=jLJLjjJI 

.((J^IjLjJI J. j fc.n i j (iill 

jJ^uk^ji 6-« J-* aij-**j <-wj2 SjLii tr ip j^ljl, _jaj Header ^Iji ^ 41 

.oufl^jJI o* oLjLd 4iLp% JjiuJ,! jjj^wUIj J^jll 

jjuc i^J2i j»ju c5 _iJi ckLjLuJi ^» «.j_jj. j^jlp j ^ l a j _j_ftj Data dUhJ' o>£» ^ 

.«.lk>Sl jLai-lj oa>ij ^UJI 03SHI ^ J-m^! ^ftj Trailer J^jJI £,.£» *& 

EtherNett5jUad1 JSj^M 

EtherNet cSjLwJI JS^JU 3_-=.L>JI ^U^I^JJ LuwJU III »j*j JbJI Jjo>JI 
JJl LjJ oJuHj JjJlj>JI Ija o' (Jj>aj LiAj .J-aaJl lift <>« kiJUJI o*<«aJI ^ L»lL&5U ( JiJij 
IEEE j , $ , , « , ! 1 L»jj*cu ^jJI cjli^>ljil m (^sljjSil <L«jj^>iJl <Lu*»L2JI jjjI*1I £►« £jSl*« jjlc 
EtherNet (jjLwJl JS-^D ^^iwJI j^i&JI (j jl>j~, -^wJI ^ £>53j .oli^SJI JL^o ^ 

EtherNet ^ jU**JI &#ii IEEE J***!! Ujp! yifl ^liu»l>» (> oi^ 



lOBaseTaM^H 


lOBaseS 


10Base2 JSLjl^dl 


a«tai»oii 


Star ^kiJl L5 **JJI 
Bus 


Bus LS kiJI 


Bus t5 k*JI 


^L-JuJl J-S^JI 

Topology 



tin 
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-% !«.. Alt SiliaJI gl^lP djjUe«l| J£»IaAJU dilibni ouilja < e£JLJJ| Jtaaij 



10BaseTJlL,1611 



10Base5 



10Base2^1L|16JI 



akai^ji 



.UTP JjI S" 

■(•)p J jj I (*)r i J 



■•1 j-. STP JjLS 
A/r Jlj_»)p-^ 



p|jj>u -i I x o 

.RG-58 



JASJI^ 



.RJ-45 byute J-ojj 



jl DIX J ejll 

.AUI J^jll 



.BNCT 



J^l — S31 



NIC 5<LljJJI c^jI£j 



»rUu >jlP 



fj 



I 0. 



pi 1 



e > 






H t J! ho (> o^» 

o!>LI SJJ iju—JJb 

\ro <j-« OjSJj UTP 

h -ill* Ho Jl 

.STP ^}Ul£U 



.Y uJL- 



<u_ 



.Y »-*JL< 



Impedance 



(j»j_5 rYA)ji» W 

J..i- ...II j! J—jll 
.HubJlj 



(pjJ A)j3_, Y,o 
Taps II <>! j 

( fJ J» Ul)j3-i 
. J«.uoliul 



(<Uojj Y*) jJw *j* 

Sj* *l 6e * 

,jjum5J| 



oliUll 



rYA ji>>> ji.1" 






J'j 






J S3 JjJs t5 _-saS? 

J, 1531 



-bu jj* 



^L 



JU o 



1 fl <>" .dU) 






c/>bL-£Jl fl ,KiU 



YiV 
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ajjuUiUI ^il]la«JI : JUt ^uulaJI ^iU^hi >*£)jq u j u -"^ 



lOBaseTiUjiyi 


lOBaseS - 


10Base2 J1L|I6I!. 


«tia1*oll 




US' (4jjHj Oj^jj-I 


^ Ja2d >kU* f o' 


LfLwjjj t>51*j ^jjJI 




l_*3 ^>u« r $1 


J-d-^y 0-^<y ^1 


Lw 




o-^^itf-* 


■^H J 3 >i^ s >f^l 






S >< *l J—*" 9 ') 3 








.Ljj jjijojisS 






,»IjL» j*h> 


A»« •) ji. Ytn» 


r»r«) j3 — . \io 


<jfi.ft.U JjL> ^y-aSf 




•<r^ 


.(fji 




J__^) 4_>lj jLj— > 


jL^r ^ • ' 


C — ^ 6-«J j'^- J ?' V • 




<L_Lcxm _J-Su * k^ 




S • Y £ J-j-ojj d>5L«j 


j—j^jlaSjI aj f -vl 


£_<•> <>-» Hub_, 




(j— «3l xj>^_jU>>. 


J \t <lLa*ooj £)5L«J 


<t_SI lift JjAJj .lW^ 




.J5^^SJU 


■*-' ° A £>-o ,w nffn 


^ \ J J-OJJ Sljj 






.c^>L.l£Jl 


jL^Jl^jJj*-* 








&! 1 £ Hub J-_i 








JJ_jJ t _ s exSSlI XjkJI 








cjM«23_-JII/cj!)L*ijJII 








J— & W£ Oy-& 








.LAN IdsKo Kuft 









Token Ring <i!jU*ll JSL^il 

Token Ring iSjlwJl JS^Jb LoUJI oU^I^I L&JU LU ^jJu JLUI Jj.**)l 

JJi UJ (.jJL. Jja_>Jl IJ_ft <j! JjU Uaj . J-aill lift <> &W p-^ 1 ^ UliA5Li 15% 

IEEE ,ij .11 UjJu^u ^1 OIL0I3II £. Jfll-jiU *JJJL>-2>JI ^-UaJI jAjUil i> <i£*j JJ* 

Token (ijLwdl J£-*JJ ir JUI V^l dJ J^ p*** 11 <>> ^3 .^LS^tJI Jl** ^ 

. JjjjjJI 11^. Bj-^jII cyU-jMl 6* U o>. Ji ciIs>o js Ring 

Token Ring * JLmuB Js#il IEEE ^uS Ujel „« ciiurij* <> u^ 
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siliujiiJJ diUaJI 6 |^||| djjUJI Jf,U^il iuLt^J «n|j<> > AUDI Jtaii| 



^^P1^^^^®P^^I 



Sriiii'T.fwTT.iN 




.^1^1 



;mjwi 



.STP jl UTP J*tf 



J^liJl^i 



.1>.U._^ 



^•^Jl ^^l Sbl kjUu 



\ Y • J| \ • • (>• &>-£? UTP Jj15U X^-JJb 
,.j? \ o « £,j5ui STP Jjlfll 4x-aJL Ul »ji 



Impedance Sj*Jl SSjUll 



.pj.»a««il JjISJI ^ ijLe *Lb iJJjj (paS 



j,tsai 



.( p j5A Jl^>)> Y,o 



j3j^a£II Sj^»-I £# *sl**» J5l 



.MSAUs Jjj-9^1 olo>j <> Sjw-j rv 






jj^j^ VY J*-j3 ^ UTP JjISIJ io-uJl 
STP J_#£1J Ou-JJL. Uf Hub J£* j£i\ Jk 
J^jS-S^I^^^YV J^^i^W 

.Hub 



*U\ .."it £)—* * han J— Su "L-l^ajJ 



ArcNet (ijU*lf J£tf)li AppleTalk <jijUaU JSu^li 
J_,i S^j».i o- <-*JLs ^1 olfLuiJJ jjLww J_S^» (>_» SjLjlc AppleTalkJI 41 

.AppleShare c>* Sjl^ AppleTalk ^jLmII JS^JI ^j**-* tsiJI J^LioJI j»lfeu 41 

.CSMA/CA J^ejll U^L fJtWL-sj AppleTalk JjImII Ji^JI 41 

t5jU*ll JjS^JI ^ xojjO i£j-i J_>b (jijSi^L. jJ jlj_> ^Vi ,,n ^ 41 
0-i NIC ojLiJ -U*x-» IIUJI oo> ^ A^-puJI o5bl£JI j»jio-uj EtherNet 
.o o^IaJI ii^l ^b^u U*j4 ojliJl II* 0^ &i iyk EtherTalk gyl\ 

Lju c)^ ^ y*liJI UmsII giti ^j TokenTalk ^Jl <> jJJI ^j£JI i> J* • 
Ytl 
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iuiiiLiuUI ^iljlSLaJI : Jill qUiiUII ^i&lui wJu&p$ InjlnTiq fiinni 

.Token Ring ^jUwJl Ji^JI 
j_*jj| oU^ p— >> ^ ^1 olSuAU ArcNet tijLuJI J£x$Jl m*-sj p j2J W 

^ Token-Passing j->->o:«.H SjUJ ^>jjj l-)^ 1 p A * ^ « Ht ArcNet cSjlwdl J5u*JI w 

.Bus Topology JaiJl ^liJI J<L$JI JM> 

LiAj .ArcNet (JjLjJI J.^.j.f.lb Lel>Jl oli-ol_j*il La-*U U »j.2j JUI JjjjjJI 

£,1 jt!>JL«» »j_**Jl ,—1* 6-^J . culfli. .till JL^o ^j-i IEEE .J-f*II UjJuoj ^1 c^LL-ol_jII 
11^ Sj_^>jII cAo^Wl ^* U j* Jl cJJiiM j5 ArcNet ^jU«J.I Ji^i) ,/wJI J^AJuJI 

ArcNet j JLmuS Js^U IEEE ji^B Uj&I ytfl <4L4j« <> iw 



ArcNet ^ jUJl J***ll| a-Ull ^ail 



.4j.»7- *M CjiLtSuiuJI (^4 4jLuwLd 



£)_( CL>M_*tfJJ alo Jfc jL m l A_0 i_JjyK« CD-IS' 

.RG-59 ^Ul 0- jl RG-62 ^ill 



.h>\l* jjJi 



0^2 RG-62 pyi\ & cj!>Lo^> j»Io>JL«I julg 
..j! Vo 0-^ RG-59 



IEEEj**»H:uI»1»o11 



^UJI JS^JI 



O^jISJI 4a* -ji 



^yfljJsJI *L$J^I Bbl i»jlio 



Impedance Sj*Jl 5SjWl 



.(pas Y" • J\y) y* '\\- 



.((./J w . jiy) ji* r»<> 



J5^JL J^jpJI o5L,li^3 J> ^1 



js^jg n<a»ji o^uisaj J> ^i 



Yo* 
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JLbjjM dfllLaJI e |^j]J cijjUfiJI JSL&JU H.I.H,^i Juuljg , ^UJI JtoiJj 



ArcNet 4 jUaJI J£l«JL. ibUll ^311 


IEEE AaaJI dial^I 


.(j.o5 A" Jl>>) ji« Y i i 


UTP cuJL.S' •jj M . diMjLSU Jjb ^i 

.STP ji 


.It.iVt 11 o!>LLSUl ixcjjj Lj ie <JtSjii 




.Ijm iu^AjLSlII ^=li» J**«>JJ 4_uLfL«l 


(jJJI o!>ULSlII pi Lt>A» (>_« jjlc LS -a5l 

.1*4 l^JLuou £>5uj 


.4^.\»",,iill i^i^LLSJI «u*p ^ie t_*5jjj 





Yol 
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• Jftl ou-WI oISj&J SrfJi* Jj^l Jrfill 

Y J^l v-a-WI oli^A ui^ 

V jTv^U *£+* 1.151 :y*j ^iJil |^All 

^ bu j5j#«£ll !j<j>l .i ljf . B »^jU ujjL, 

\S jiyj^'&xi, ^OJi u»UI j» U 

\Y oUUlj oU-jUl fUMJ ^ iSjLSil 

>r oL^jJIj ojUI oUjSLII pU*U J iSjLSdl 

*\o p£>ullj ptfJjJIj J*-J3Jlj Bjb'jll 4^j4 

^0 WANi*-«llj LAN U>JI : oli^ilJ o^L-Sl ^j^I 

M Network Configuration <£j-AJ| U^j 

U iS^SJI ii^j i^U* ^ 3->U d^ 

X* Peer-to-PeerjjJJ juJI CilSla 

Y^ jJJJ juJI a5^J pj»v> 

Y^ jJJJ juJI iSLi ltli| iiJ£ 

YY Jul! Jill ^Li-tu 4-.WI J^LSuJI It&i! 

YY jJJJ jJJI X5L*iJ (^Uill j*U2j| 

YY jLo>l i-*-j| ^ juJJ jJJI i5Lui o>& ^ 



t»r 
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^qjaoJI — — f Jill -x.oUII .-.K.A.'S •ffo ^ rf) ^t^ UjU^". 

vr juJJ joJi ;k<,a., iLsUJi ^ijLu*^i 

Yf Sjlj^llj Jj-oJull culjLuLcl 

Yr 4f^ilL lULsdl jjLJI pbiJU ^9 i^UUl c^LuLel 

Yi JlUJ JuJI *£ju£j »jL3kJI cSjLIJxuj i^UJl oljLic^l 

Yt ^ JlUI oL5^& JWj i^tJl c^ljUUil 

YO Jul) JuJI v^iLSjJi ^JJxImJ fc-J^Jlll CL>ljlu£l 

Yo Server-Based Networks pjljiJI ^ SjhOjUI ■-■ '<■ *.t ; < ^— 

Y"\ 4*^uaiull sjU>J! 

YV ^Lulkllj oliUl >j\y> 

YY cyUjjJ=uJI ajlji- 

YA Mail ServersajjjJl .jl^i- 

YA Fax Servers^l^SliJI .j|_p- 

YA Communications Servers c^LaS^I »jIjJ». 

YA Directory Services Servers. I ji>J I ojLj£- »j|ji- 

Y^ ojliKll jjLe Sjl«uuJ| SSjuAJL r-l-^JI pIj^Ju-I oaolS 

Y^ pj|.pJl ( _ ? ic Sjl«jjUI cylSjuiJl lijljjtw 

Y^ jjLsJI .IjJhjUI ^ 4£jlil\ 

V> Securlty^kJl tsji-w ;?v 

V »jL>JI i£jui JJ).b cuIjLjJJ Backup JJaLo*! *~^ Jb*l 

V» (»jL»JI R£jui JM>. <> Redundancy Sjiy I 

r\ »j|_j>JI ^jie oJuCUll ckLSUAIL. (^j l » X . o II jj* 

n .JljiJI Jb 8j*2jJI ol^juiU LjUI ol}j£lL LcUkJI oljlu^ll 

TY Network Topologyiiuii! Ji[l>i\ J£**JI 
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Jildqaaall (Jill ^miUII JiUow) -ijSpg fljaWiq hjhVi 

rt , iiLuiJj jiU\ J£*ji pj<..aj 

ro Lu-LjSJI 4j5UuJI JSl*#JI 

n BusTopology^UJI J£*JI 

n Bus tJ ] a *Jl ^UuJI JS^Jl J*4. <> JUu^l 

rv ^jLr^'i' 1 ^b^ 1 jl l>! 

VA ^Hjj2SJ , )ll 5_,Li"4l jIjujI 

TA : JjISU Terminator ^jfcJI •l+j'jll obi 

n 4<ljji j>b o^l^i ^ ^yji 

i • <t"AjuSj| Jto_J p-&-*>y Q* ' 

i \ StarTopology,^**^! ^Ul JS^JI ^ 

it Ring ^1 ^llJI J<^JI ^ 

ir... ii*L»JI olfLuSJb oULulljj^J Token Passing Jl 5x^> 

U Mesh Topology ^>i I ^Ul Ji^JI 

to HubSj^U^JI 

H Active Hubs UUiJI jjL*uJI 

n Passive Hubs SJUs jj«JI jjL>JI 

iV Hubts^ -u-JJL L^iLcl^ ^-w^. ^1 djLs^l 

iA i^l^JI k5UJI J^Lfll eta iij»y>M ouVtoi-'Jl 

i\ Star Bus4^k*JI 4**>JJI ^..f.ll 

^ Star Ring Ji>i\ Lf «>JI ^UJI Ji^JI 

o. Peer-To-PeerailJ-jJI iiui ^^1 ^Uuil Jf^Jl 

«\ 15+!& ^u-lill ^UuJI JS^JI jjjoO 

oo oLS^JJI oiliiu <ja»L LsUkJI Jj-,L^I ^L^all # 
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iAt&ft ( Jttl -jMulaJI Jil^uh) +&to pjtt m*) J 

O 1 ^AII ^UuJI Ji^JI oli o-l&JJL UUJI o^lSLSil 

• ■\ Hub^ j*uil J\iA\ Jf^JI all v^li^JL H^UJI &y&£d\ 

•n J£mJI oij oii^AJL i«ikii ^Ms^sdi 

oV t yO>JI ^UJI 

■u J^l uO>J! obai jj* olSLJ! Jii J5Uj ^iLSJ! J^utfl 

V^ J*3l vu-UII ol£juiu ItaiaJLl o^LLSJI 

V\ o^lfUJ H^LAi £ipSl 

VT Coaxial Cable <jj3>%*JI J#l33l 

V« tSj^JI J<lill ^lyl 

V\ Thinnet Cable j^jJI iijj>uJI JjISJI 

W Thick net4»*~JI iSjy>^i\ JjLSJI 

V^ >i.lj »»J I iijj>JI J*l£llj Jif^l tSj>>Jl JjI£JI <^u iJjli* 

A» Jj-^kJI J^liJI tbU ,> o^jSlI jUe"JI l.j'il J-oUl oUj£il 

A, ; BNCo.5L.liai J-»j. 

A. BNCTJ^il 

A^ ^fjk-^l BNC J^ll 

A\ BNC^jWI •l#3^ll Sbl 

AY <i iu»l>Jl Jd^' JlyStj iij>»**JI Jjl^l *i»L».j>* 

Ao *<tf»Jl obgtfJI plfcu* L0UJI oljlO^I 

Ao Twisted-Pair CableJjjL>JI gjjjll JjISJI 

Ai UTPJjJl^JI ^jjjil JJLSJI 

A*\ Category UjSl J^ UvJ I 

Av Category 2^1131 lJuI. ^ 1 

ton 
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Jl • ( Ji\ -1111LH ^gjUJi) +£& fij ainiq Maiu 

AV Category 3*iJUJI .Jjniill 

AY Category 4^1-^1 Jtf.rfill 

AV Category 5y*«l>JI .J^i-ail 

AA STPJ.j}Jl Jjj^JI gjjjll Jilill 

A^ <IjJu^%« is>jJ>* QJjulS fjAJ.4.1 i5jJI allaJJI tiili_ji« 

A^ J^o^l 4oU» C0L&JI iijlif vi>bj5II 

M l*j i-»l>JI (JijSlj c^blill JjI>> «3jj 

M obMU 5LUJI ^sSjaJI oUj) 

S\ otfb>JI ySljS 

M Wall PlatesUJWI ^lyiJI 

M lljj^JI i>-jJjII e^blfll fUaL 4-.13JI oljLu^l 

^T Flber-Optic Cable^-^JI tiUSl Jjtf 

^T i^i eiySl J*l£) Lu-U^l clJjSlI 

^r ^ij-sJI ^iLjftl o^tf poAJui ^aJI UoSb :LpUJI djLuU^l 

^ ■ ^-jj^l oljL^I Jii 

^i * Baseband ,-sj#UJI ^jil oli J2JI 43^ 

^ B Broadband£-l>)l jjil oli JaUI :&{> 

^ lijjjSJI jlkJI yije s»U£ BjL.3 

^A IBMik-l^ SjuJI o5Ul£Jl lijjui 

* • \ v^Wl o^l5Jl .Ltu jL0>| 

^ entity f itL ;l,uji oiji^jp'ii 

\ ,a ■ oiUSJI .-uS'jj <\JU 3jSh-.ll l-jJI-^I 

* '1 Shielding J^LSJI Jy 
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W CrossTalkJWjuJI 

\«*\ jaaio/iL** 

\«t *iiSsi\ 

W ^JjSa?! SjLA^I t>»ij *J*-* 

\ \ \ Network Interface Card (NlC)XijJJI o-jli" 

\ U NIC^I &j\£ jjj 

\\Y ^jOJI^* WJUj? oLil^JI jb*l 

\ \ o Network AddressiSxill ^l^i* 

\n i* (^>3Jij ouwi jl^i 

nv nic ojUJi Ai^i ;l»uji ^j^oji p#aij ^iji^>Ji 

^ \ ^ IRQvJWl j*-# l»jkfc 

W ^USl ^I»I|/JU.j^I *U*» 

^ rr 4#-L/ii »jSiJJt ci-^ 

\ Yt TransceiverJ#!a-ai/J-.jil jl^l 

\Y« J^liJljBuSjUHjNIC^^JI ojtf,^ >I>UI 

\Yo Data Bus ArchltecturecjLJl^JI jUl JjLmII *L*JI 

m ISA JjUJI Jf^Jt 

NYn EISA jjL-dl J^JI 

^YV MicroChannel jjLwJI J£«JI 

^ YV PCte>dl J5WJI 

\YA ojj£JL LfJ*-s>j>< oIjjIj <5jJJI o^LIS 

\f. iS*AJ1 *bl i5j2~m 

\n Direct Memory Access (DMA)S>IJJU j^l^il J>-»yi 



T»A 
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^iW^lMil ( JB1 ^unUI iili,uii) -uSpq i Bjam'i q hjhV i 

\r\ OjlSJb L^UkJI 5/IJJI pbiu-,1 ^ S^jLHI 

\r\ .LtJi SjS'ij pLia-ii ^ iSjLiii 

\n Data BuscjULJI jUJ Ji^l Jukjill 

NrY RAM BufTering4j5lj^*ll 5j5ljJI & oSj« *>» £lk2i-,l 

NH On-Board Microprocessorojl£JL i_^l JjSjJI ^JUU 

\TT Servers »jljiJ I 

\YT Workstations,^ I oUa>wo 

\rr Nicsoif^i & 3J s & ^L>Ji £]^i 

<irr kSL/M oIIaAII oj^ 

\ri : 4jSyJi uiljSl NICs oj^ 

^ i Wireless Networking <jSL,!>U I d.l5^iJI 

i t • a^Laui .Hjj.wii &u 

U\ L£U>UI oliuJJl oluLkl-j oljjS 

U\ iaflLflUI oK.i.f.ll iihiil oliljAO-'il 

\ i Y 4a£L,!>Ul olSLuiJI ^1 

UY LANs i^UJI 4j<I...SU| cl.LS^JI 

MT LANsa^UJI IL£L,:>UI olf^JJb J^-jJlJaJu 

\tr XjUJI i*SL/>UI ^liLuiJl jjlo oUUI J&J S^iJl i_uJL,^l 

\tt Infrared Transmission*lj*>J| o*j i*^l tbL*. ,> J** 1 ' 

U« Line-of-sight :<jjjJI J*> obuui 

ifco Scatter Infrared : SjiuJl t-I^^Jl ol>j k-iSl cjISLlS 

\i« Reflective Networks :a^l£*i^ll cjKt.MI 

U« Broadband Optical Telepoint :3~o^l ^^l V>JI cJj ■"■ i< ; a' I 
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\i» Laser Transmission^ I i*ii J!A3. & JaUI 

\f\ .jjill jjjilij Narrowband <3*jJI ^jil c^lj ^oiyi oL>jj JMi. ,> JS*JI 

Spread-spectrum Radio j-jjIjJI ol_>)Jl (^-kLJI s*jl-JI JM3- ,>« J-aJI 
> t*\ Transmission 

UV Point-To-PointxJaU Uuu & a+s?^ jaiJI 

UA S-£*ll ^ImJI <^-^l a&u&JI 

MA LSL-^ hSJ Sjlb ^ J^ijjJI 

\t* iSJil g-iyi ^SWUI (ijofll 

\«. Mobile ComputingUSJuU o^jvS i»5JLi , i ol5uJ 

^o >j J ! , pl cliL»>^4 »^*. JiL* (> JLew*ill uj^Imi) 

^ Cellular Networks^L>JI olSJyill 

\ o \ Satellite Stations***^ I jUftl oIL*m 

^«r ifuuiJI jjjs c^Uyi Jill Media l-u-LUI L-^II jLi>l : J/Jl »j*ll 

^oA Vu-UI NIC i^juill o.jl^jl^ii-1 : jjSUJI »>c e JI 

O&j&D fcJttJI ^iU kjLUt J*WJJ ijJU^L? *UjJ 6JUJI J*4lt 

^o^ l«l* **jJU 

\o^ iSLiJL Sj^jII j-oL1*1J J^^a^JI J> : J/il p- ill 

n» fcs*aJW **iiii jjUJJ J5-3II o>Ji ***&> 

\ -\ J*k» j** jj ^1 «> r^ 1 

^Y ■ i^-uL* j| Jj^jJl Jjt 

MX CSMA/CDfjUuJI JLSJs £. jjuCUI Jj^Ij SjLi^J J*U, j^l IajJ, 

\^l Contention MethodJUuJI ia^t 

Hi CSMA/CDJ^I ii^tu l«l&JI oljlo^l 
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aImImII (Jttl.uyUl.alfr*)i*A*9 *m«^ 

Uo.... CSMA/CA f jLwJI jjliS £. jj«lll J^lj 8,14)11 J^boj^l &j> 
n*\ J>-»jU Token Passing j*»*»JI 5o>-j JL»j1 Ji^b 

nv Jj-»yj ujJWi o^Jji sa^b 

ua Jj-yU lJJsJi s^ijl iij> ^ ^ £)jJJi jf L,t -* JI r^ 

ua J-j-sjii ujyi ^Vji <2i>* uuji oijL^i 

m :J^L.Sl c>4 gljjl i*j i r lj*i-( i^Jl£.! 

m Hub Jij^e jaiJt coi^k* ►ijjvi ;lji£<! 

\V\ oli^SJI j** olil«Jl JLyj W : ,ytSJI p-*JI 

^V^ iijuiJI^ p33 ^1 cy'iLw^b j.J*JI *i*kj 

n vt iij»JJ ySiVi tPWi 

> Vi i»_y>JJ V"'-*' 3 ' 1 ^Lj>Sl1I 

W» Packet HeaderuyxH yJj 

Wo Packet Data i»>»JI o 1 * 

WV: Packet Traileri»>>JI J*3 

\A« Ether Net 

NAN Ether Net ^1*1)1 ji^ai J^f 

\AN Ether Net ^1*2)1 jl^l* *-»l*JI oU^ljll 

NAY i Ether Net ^I^aJI J#d\ ol*il£*[> j»U*« 

NAr Ether Net ^l^JI jl^J) y«J 

NAr Ether Net Jl ol£*£JI _** e-,111 oUl^Jl oljlLI j*-^ 

NA« 10 MbpsjSill c/iul wJl i^leSJI j^Ull 

\Ao lOBaseT^I^SJI jLi*ll 

YIN 
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jiI^^baII (Jill -umlaJI ^LS+iii) -JuSpq ^jBlnli) hjhfii 

HAA lOBaseZ^ywLjaJljLudl 

^. 5-4-3^jiUJl 

\<U Base5\« ^LjaIIjI^II 

\^Y Transceivers : o5b;2iJll/o>L^ll 

\<U :l\ i nA\l4L,J,\ o!>L.l£Jl 

\W AUI :jl DIX o^yi 

\^V ■ :2JL*Lull cj^Lo^II c>» n jj* 

\\f SjCjomJI o^lfll i»Jt>J-JI olfu-iil 4j-uJL 5-4-3 ojjUJI 

^o aSj^J] cj^Lill 4£LSj ^jJl oMjlill 5£j»i (>u pojJI 

^1 lOBaseFL ^LuUI jL^II 

^H 100 Mbps J&JI <^j*i IEEE XfA\ LajJlJ ^1 4a-.UJI ^Uil 

\ W lOOBaseVG -Any LAN ^LjaJI jLyJl 

\<\A VG-AnyLAN }•• ^LJUIjljAlb i-aLiJI cjU«Ij1I 

HA lOOVG-Any LAN ^LAll jLwll ^ ^1 ^LLJI Ji^JI 

S\\ lOQVG-AnyLAN ^UJI jLjaIL- ULiJI e^l^l 

^ <^ lOOBaseX^LjSJI jLuJl 

\\\ lOOBaseX ^Lill jLjjJI ej*2> ^ liiULJl JajJLjj <ju\Lo\j* 

Y«. *-|jSfl <jjLmj £y»L>JI cjIjLmp^II 

Y . • t.\Ji\ ^jl-w ^ *lj^l cj^LiISJI (u^uffl jjjb 

Y. \ Ether Net Jl oIS^JIj 2L»UJI J^LioJI U3u!\ 

SjLi"}/ 1»j>0-JI L2L>JI olSoAU tSjLwJl Ji^JI : gljll p-JJI 

Y.o Token Ring jjawJI 

Y.o Token Ring (jjUxil J£x#J I ^ i*Lc s^tu • 
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' <!»■■ » — ( JBI ^uiiUI 4) -rfrt «*»3s -W»3 

Y«"\ Token Ring j^LoaII J5^Jl oUjI£.Ij y»Usu> 

Y'l Token Ring i^iUJI ol<Q t,ll ^jLnll JS^JI 

Y«V Token Ring jjUJl J£*JI olj 4*U*ll oUS^£l] 4**l/ll ^jUJI 

Y'A ^iJbJi v^LSL&jg oliUI oljlbj J*-u3 

Y«* Token Ring ^jUll JS^JI olj dLuJaJI ii^ J** Si^t 

Y\\ Token Ring S^iJbJI olSL&JI* pUsJI ML>* 

Y\Y ^ -^.iJlj ^il»J| Itf^SJU y^ til JljjJ 

Y\Y Token Ring ^Ui\ Ji*JI oij ^2JL>JI ol£*AD ^jUI ottj£ll 

Y \ Y . Token Ring ^jUll JS4JI oij J^iUJI ol£^)b jaUJU Hub Jl c#lL«lp 
Y\r Hub Jl oLhI£,1j oljjS 

Y \ i jlk»^l 4.4*4 ^LJI 

Y\« Token Ring j^LJI J5*J| olj <#iU)l o&uJJL oiLliJI f \& 

YU Patch Cables IL.JI o^tf 

Y\t Connectorso!>LoJ,l 

Y \ V Media FlltersoUJiJ.1 

YW Patch PanelsJ^ajsJI oUj) 

YW Repeaters!!^ I ly^] 

YNA NlC^uuiJl oj^ 

YNA Token Ring Jl ci&fAllj^kit <> <£yil\ •JU'il J*IS 

YU Token Ring Jl i^UJl .- k.a» | J^t-i 

YY\ Arc Net tSjU*ll Jf^Jlj AppleTalk jjUll Ji^Ji : ^iaji ^jji 

W AppleTalk ^LwJI JS^JI oli ,'^.ftall J^ 

*W AppleTalktSjUJI J£^J| 
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iW^I — (JBI -uuUI ^itS^uii) +fi>l) rufff'l 

YYi LocalTalkJI ol5^2JI • 

YY« Apple Share Jl • 

YY« ZonesiiaUllI o»Uj*^JI • 

m Ether Talk Jl • 

YYV Token Talk Jl - 

YYV AppleTalkiijUil JiLjg i*WI oljl^l • 

YYV Arc Net ^jLmII JSxJI olj ^uuisJI tt# > 

YYA Arc Net Jl oliuuSJl J** *XjJo • 

YY^ Arc Net Jl oLS^AU ^jjUI otijSlI • 

YY"l J,h.L.1 caUjLu jj/ 

Yie Access Methods :Jj*aJl jjt • 

Yil i^juJJI^ oUWI JUjI i^ y 

Ytl Ether NetiSjUll J£*JI • 

YiA Token Ring lSjUJI J£*JI • 

U\ Arc Net jjU*!! JS^JI, AppleTalk ^L«ll JS^JI « 






rutm a 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



msm 



3K 



idlWBll 



Hi 



WSsm 



0l i 

<_> ulbaJI pl5» „ ,<„ij,i ■ 
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